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KSttfc LfcKttJI JUift* l/>X. 

3flfl»lBT*0. IB«*fflJ©l'>X*Ba*iRiiB8rB£, S 
fflRtfififfl©&«»iEBiiTffi£©fcj£BtfrfflT**^ 10 
>X. 

w&mmm my. \mm msftm oa««iEjfflSf bt * 

\z£Qmzfr\zmffit<nT^zm8tm%m&&i'>x. 
mxmei h*3B5k*^t, tafB^fflaffimiEB 

#*tl/T8SSn, ifiBa«»jEB8rffittMiSfi«& 

iff b teg3££*gB t mmnmm t k wr^n^n b m 

S^±gB©^-fti*>-^WB*TiBtt, MSa^itBSfffi 
(2 1) ©}§M*S*-rW«£ f p (x, y) £T2>L. 

mrn&fv (x, y) fc»miiE«j* (ki) *»-r* 

££K«fc«3KlBjiBSTB (2 1) K**LS«*¥«* 40 

(Dh) ti&si^Kaitjesn&tesozKTaafcWjEB 
mm (2 4H) T**»itB*aj»^u>x. 

[H*«9 3 »*3S8H*^T, MlB»3fi^«SBX« 
«t3±«ffl©«i3!f©BSr®tt. (Dv) i 

£ 4 J: 5 K Hft K: J; 0 K JS S ti AiSaft K« JEBSrB 

(2 4V) TS^T, &B#rB (2 4V) tt, mffBteS 
<0*iPK*»3EB»rB (2 4H) ©RjeoRfcSEffcbfc 
*a*lSlo«fl;aE* (Ad) £**>-fc^-r*J:3K:M! 

[ftSlO] f»*3S5X«6fC*^T. MIB^figa so 



ISSIIEBiffBtt, »fflaffiJSiEB#fBoa««l©«^« 
t, jftfflaffi«SlEB«rB©a««l©<W^t*^ti-€ t ti 
itLT^Stifct)OtS5 BS&ffl 1/ >X. 

[St 1 1 ] «*fli5Xtt6»=*^T, MIBSffla 
SiEWlCfttli, 1 — U -y^B©M«f t f 

(x, y) T*£fU h-U7?I©g^*IJr 
lXlir2, Mf¥g^r2Xttrli1-«t, ffl 
IBJ^S f t f (x, y) tt. 

f t f (x, y) = r 1 { Cr 1 - r 2 +/~ (r 2 

2 _ y2 ) ] 2- X 2} 

ifijma*IEB8rffl<B»tttt, I — U y ^B©fflH f t 
n (x, y) T~mzn. h-'J ^B©^*ffl*¥S£ 
rl'XBrZ', g/htt$¥S$ r 2 ' Xtt r 1 ' £ 
tit, fflSaftWf tn (x, y) tt, 
ftn (x, y) = r 1 ' { C r 1 ' - r 2 ' +/" 
(r 2 ' 2 -y 2 )D 2 -x 2 } 

mrfBjSfflaa^iEBilTB t afiffl aa^IEBt/f B -t «ft B 

[f*«12] «*3«5Xtt6»=*^T, MfBiiffla 
«»jEBS?B©JBtttt. h-U -,y^B©ffi1f? f t f 

(x, y) T?3iSn. I — U y*B©«:*fl*S¥gSr 

lXUr2, S/hft$¥8*r2Xttr 1, h — Uy* 
Iffl|$*Cx=l/rl, Cy=l/r2tt?>t, 

ftf(x, y)= (Cx-x 2 + C y ■ y 2 ) / [ 1 + 
f (1 -Cx 2 • x 2 +Cy 2 • y 2 ) ) 

i&msimmiEmmm<Dmmt, i — u 7^i©«s f t 

n (x, y) T^^tl. I — 'Jy^fflOS^t^^g* 
r 1 ' Xte r 2 ' . §/MiW¥g£ r 2 ' X\t rl', 
I — U •y?I©i$ICx=l/r 1 ' , Cy = l/r 
2' 

ftn(x, y)= (Cx-x 2 4-Cy-y 2 ) / (1 + 
J~ (1 -Cx 2 • x 2 + Cy 2 • y 2 ) ] 
±5£ \Z J: 9 Wife £ tlTc t> <D T' * 0 . 

K J: 0 » 6 #> * tlT Ir* 4 BS^fflS u- >X. 

cm** i3] «#JH9fc:feirvr. uyxmmnms 
SK^f^^yiWi^rfiii-r^ch, tfriBSiesscSiiEB 

SfB (2 4V) ^ffl««T»«ztt*I^OJ^S 

m&x \z&*>t£\,*—'Am&. 

fvf (y) =h-y+i 
Ta?£tl4¥B (2 4 Va) 

**B««jBc»c»:&*n, fr~z>x\z&t>t£^-'Amm. 
fvn (y) =e-y 2 + f«y + g 
T^Stl-Sf&B (2 4 Vb) 



(3) 



0 0 1 -2 1 8 4 6 



tfttmW-m (2 4 V a) iftffi (2 4Vb) tzmzfr 
fvm (y) = a • y 3 + b • y 2 +c • y + d 

ti^nsM (2 4vc) tiz&omfeznx^zm 
mmmmm&^yx. 

lEJSifrffl (2 4V) VBVUt, mlfBiKSro^KftSglE 

a#rs (2 4H) <nwLfe<nmzmthtz.mw.?3$\<nmt 

«ft (Ad) <hififflSL«tfe^Sg^it«^<!:tc*o* 

^TiRvmmm&miEmmffi (2 4 V ) ^-rmftf 

vf (y) ', fvn (y) ', fvm(y)' 

£*TH»:K:S! 1 ttjEffiftk 1 ^CTtg^StlfcflOA 
*fc»U £4##m«ffi©«ft£l!jnl?LTlS££*l-5 

«i:i^«D(:^sn, #jfB£4&«#ft£ia3£-r<5 

1 6 ] ffi$Jgi 1 5 fc*V»T. jWfBflEftjDQfr^ 

BS^ffliJO 1/ >XK®Xtttl{*:®J© U- >X:g® fc^toKJg 
* S W t IsTWlfe £ tilt* U S^UBaSBSrffi £ *&f& 

-rssiffst. 

BS^ffl IK it U>X<DU> X*H X « U- > XSl® * . 

fvf (y) ' = h • y + i = 
fvm(y) ' = a • y 3 +b 



[»*js i 8 ] mmm 1 7 ic*v»t. wtssg i nm 
a, u>xmm^m^.mm<Dmm\z^v, u>xmm 
mvnw&m-tiZf s (x, y > mmm<Dm^m 

©ieSIS-STMft f p (x, y) <h£^&Lfc+f-y»Z 

10 Z=fs (x, y) + f p (x, y) 

U>XgE©J*®©^-X;fr-:7<7)fflsg¥g£ r <hf -5 

SflfB^SS^TS; f s (x, y) tt, 
f s (x, y) = r-V~ (r 2 -x 2 -y 2 ) 

mm&mmiEmmmte. b-vyi/mvmmf t f 

(x, y) .TSSn. h-UyfiOi*lf*ft6r 
lXUr 2. g/hft$¥8«r 2XUr 1 iff 
20 GttWf t f (x, y) tt. 

ftf (x, y) =rl-f( (rl-r2+y"(r2 

2 _y2 ) ) 2 _ X 2 j 

iSf tn (x, y) T'*$n. I — U7^I©i*i 
r 1 ' X« r 2 ' , r 2 ' X« 

r 1 ' if -St, flftlBffiR f t n (x, y) tt. 
ftn(x, y)=rl' -/" { (r 1 ' - r 2' + /" 
(r 2 ' 2 -y 2 ) ] 2 -x 2 } \Z£<0 tlZ>m%L 
so ffl*Jt«^CU>X©«ifi*ft. 

[ffi$£ 2 0 ] W*JS 1 9 &feV>T, ME* 'J 
jRJlH*f®0»tt*«!3t-r*«(HBIMS[f p (x, y) (C 

f (x, y) jwmwsn. 

S 1 = f p (x, y) + f t f (x, y) 
±B5*©HRfp (x, y) KjBl»IE«*k 1 

S 2 = k 1 • f p (x, y) + f t f (x, y) 

40 itC<fcO, ififflWKCiJtfS*^ (xtt) ^|S]©*.©S 
ft£S^*¥«ft (Dh) ^SifiTsm 1 Mi&ftmz£ 
0««©*¥ftft^iEBt»f® (2 4H) jj»«!5e*n, 

—^3. mw*x3&it%>wm. (yW) *(^©*-©«ft 

tt. WIB^ 1 MPrifitf S(c*5t,iT. ^l«IE^ftklt-« 

uxmm-Jsfaiz&iti'fzm®. (a a) tftrnzLmmiEm 
mm (23) ©stKfttica^VT, <s©^ifi«ft^ 

IEB*fM (2 4 V ) S*"T=oo«J»rH*ca:t)fiK: 

= 0 • • • (h' ) 
y 2 +c-y + d-'- (i') 



(4) 
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fvn (y) = e • y 2 + f • 
fib. (h' ) tti»fflfH*t»«UTspiB**U. 

(j ' ) ttiftffl««<i:*tJ6bTttiB£*U (i ' ) tt 
MJIM* t bTmtfB¥M £ iffiffi * m *> *» * 
f vm (y) =k 2 (a • y 3 + 
fvn (y) =k 2 (e ■ y 2 + 

irtCtD, ififfl««»c*tt*SK (yi) #Ir]©*©££ 

s*essfi«» (dv) cssaff a«2»iSfTaK:J: 

0 S*£?«£i&£ft&»jEJB#riii (2 4 V) «tR£d 

n. 

±IH©S»SiS»IIEJffl»fH (24V) £. mens 1 *i& 
fTgK±0#»&nfcfi^©*¥«*«IEJS*rffi (2 4 
H) i*^*LTififflSL««iEH#fffi (2 3) fcRfcT 

[|»*JB 2 1 ] UteRig 2 0 fcSWt. 

jt*iai©«»«t-tfDo-5fcH«:Taans¥Hi:. 

M&fl 2 2 ] ISsfciR 1-16 OVi-rn*McE«OBB 
[»*3S2 3] HMtJfi2 2Kii«rvr. to&©U>X© 

[0 0 0 1] 
[0 0 0 2] 

StiaWfflCfflV»*fc«>©»ltffljRJi«{jSil'>X*»**. 
[0 0 0 3] conMWBJRJilljft[l«'>Xf4. b>X©± 

tififfl«*©4»WK*fflfi«t bTJRit»W£8WT^ 
*. S6C. »3zB-rat, Blftffl&itiU£b>Xl 1A 
tt. 0i6l:StJ:9(:u>Xi iac^MWOIcd 
ffif$i5iaiii2±-ejboT, *re»fcr«f<&oi 
oifi«fcfi:«-r*jtffl , t'*o 2 i i «t 



y + g • • • (j ' ) 
ffi®£Sb. 

±gB5£(i')> ( j ' ) Kffl2*iIEifc&k 2%mutz 
b • y 2 + c • y + d) • • • (i) 

f . y + g) ... ( j ) 

lr»6. X. <ffiSB£&«tt 1 2 ±©8&H4 1 'i>0 l<t0 =bT 
*Oifif4"i>0 3 $as$ 2 tK¥^L 2 «k 0 T^©ffiJ^ 
«:iBfl!«*l 4d:U IIL1, L 2®*DI!£SttfKtt 
10 1 5 <fcbT<^£>. 

[0 0 0 4] ±IHOR*ffljRJt«ij«U>Xl 
lAfctt, SL«**iE-r*fc«>©nttlB»r**ftf-¥bfc 
*>©*>& 0, ^©-^JtbTS^IffF (BIR£N#4§' 
WO 97/ 19382) Cwfb ©3^*36 StlT«r»*. 
01 7 tC*-T<J;5{C^©U>X'l 1AB«)M'I©1/>X' 
^116^1^1, B!J*{&J©U>Xtt® 1 7 fc»b* 
itaSfBJCI — iJy?ffi£djftb&NtelB*f01 8£ffi* 
ISL-T^S. BP'S, 1//Xlffil7(l H©*E**a« 

xgs i 7 *«Bfa©a««iE»tt*f8»-r* ci®^ 

a W £ b TI8!Jg $ nfc^- U V-jrft V - U y 9 SB *»ft*S 

[0005] ±aBtse*©«*ffl*jt«i^iu>xtt. bisi 
tUTttfflLtn^i:, iSffl«K:«fc»j»6n&a»*© 

®IE KfTfetlfc lr» £ H 3 IBM**** H £ O fc. 

30 [0 0 0 6] aM!«iififfl«"e«, — «»Cfa.«flg©*e 
£*W«c0. -€-©SS tbT— t3©^H*t#Ae.tlS. 

u>xi i AtcAW-r^fcfe-c*^). 

[0 0 0 7] ^2IBiLTH BM^©^it(C J: 0 SREME 

©ififfl«fc*^xjaffl«ta/j:*a*«*«*i;*ci:*» 

^^ns. W*.tt*aMf©**tf:tt«fbbT^*© 

ififfl«©R»cBs*©*itK:ieH-r*ata**f8*-r * - 1 

*«»*»ofc. Ens, *I©fBi:tt€fftt*S*©* 

{tbTW«tH**tttt. *«#*t#rXfc4:*K!fiV»OU 
>X»c&o'Xififfl»fcaibfc«JBfc&«. *»#©»^ 
tt. Ell 8t-^-TJ:'5{C. 2&&&3 l*«#«T"b*»#: 
3 2©BfttXftLKfr>©-?. iff<#jlfc< <&0. H© 

■5. 

[0 0 0 8] ififfl©a^^jSiEfC^IE-r^c:i:«. ififfl 
«fcfctt*e©*#£fc«*rs»*#**£#*.sns 

^, fi£*ttjtffl«tififfl«4:©aaaE«:fc*tJ^Ta« 



(5) 
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Si. ^flEttafl!a8©«a»fcfc& <44tW3 MW 

[0 0 0 9] fife, a&S©ISg©&!iS. affl^iififfl 
»T?a«*©*#0. 2 5r*^-£l±^tt?.AAS 

3 9 7 6 8^4>*. ^Mf8-2 2 0 4 8 9J»&«. 35 
SfrXSttfft^ 5 7 6 0 5 4 

-*-<&£ 3 lc4ftj*£*lT<r>«. 
[0010] ±fe#S§¥ 8-220489 ^&$B©fEi6 
\z ±fttf. 3t*** U- >XB (C*f LT^IC AWt- 3* 

^©^©aiji-r-si^xB-t ©,&**. (r»toij>4W 

•f*»£tt. $jftJR2ig£i;&fr>*t. l/>X©ftiKlfl-© 
*tt*G 2 3fcJ|I©A*ta«£2rGja»5** 
[0 0 11] !/>X«©)t8AWftai:l/>Xai© so 
fc, U>X3!B©*ii£&£K:«k0. )t*©A«ftii^b 

so. sift^ofltioa^totTioTt). #*© 

£U &©#ya*£i;.&c: 
[0 0 12] -jftJC. *jilSftU>XO»IBtUTtt, 

-rsfc*. «#©f!E#©a«Ttt. U>X«fflfC3t^*i 
£g A G * ttfc-H:* C i KJ: 0 ttlE Li 5 «hf -5 *>©-?& 

[0 0 13] ftoT. «|JfiLfca*OtSE*OTK:4J^T 
£«£S#Jfc&V»'b©-C*oT. iftffl8ltC*5tt-5BS©J!£ so 



[0 0 14] £©589IH:. d©«fc3£fiE#©tt*lCfiF:fiE 
T*ra«jftK*BLTfcanfcfc©T*-3T. fOlW 
«. ifi««K:*»t*a«OSIjE*j«iEKlffV». &&&& 

^ttMMciBi*ffl*it«5jfiiu>x*ffl(rifc»«E*a«-r 

-5 Cite* -5. 
[0 0 15] 

[!SM£#?&-f-5fc#>©^iS:] ±IB©aW^«fiSTSfc 
®, If #J* 1 fB«©fg9§«, ffl#Trt©ffiiiT-S>i§/B<g*£ 

««E©a«*^CiififflSS^©a«ffi^*Bg^#ffl#©ii 

[0 0 16] ffi:&JK2 3B4K©989it*. f»jfcJSlKi3^ 

©£-j5Kb#tBt&£>. 

[0017] m^-ium.<n%m\t, mumwz^ 
oa««iEHifriao-&riEiBiff bt?» o . ibjmm© u >x 

SB^ST**. 

[0 0 18] ffiHTO 4 £«©&£»:. WjJ&HIK:*^ 
T. *#«OU>X*B«*aaJB»fiBXttjtfflR^ififfl 

©a««jEBSrBT*o. m*m<D\s >xamifi&mjL 

[0 0 19] »^3S5ffi«©^BJ«. |»*S2-4CH 

rn*-ac*^T. Mte*ffla««iiEBSfB«. M£ 
«ffla«**icai^>Ti»e*n, itff§ejfifflasi*giEB 

jJrffltt. ««ififfla«flE»t-*"^tsTa9!SStl. jgi&ffi 
a««JEa*)f®ttftBK:J:»3»6^fc«tt*nT^«. 
[0 0 2 0] fl|:£]S6Ett©X91tt. g»jfcJg5fc:fc^ 

t. wcj8ffla««iEa*TBttai«affla««*K:*^ 

«jEJB»T®tt«)tiBffla«aE*»c*tJt»Tififfl«*. JR 

LTig^$nfcfc©T*-5. 
[0 0 2 1] ffi«qi7£tt©%iP3tt. g«Q6i:«^ 

£-&/jJtLfct>©T&5. 
[0 0 2 2] »#J£8iB«&©3891tt. »^7fC*3^ 

»fB«. mi3*iSffl#fB (2D ©»tt*3rrw»*f 

P (x, y) tT*t. HEHftfp (x, y) l:SlM 
iE«» (kl) £*r*Cilcj;?>K*iiifl»T® (2 

i) k**ub«*jf«* (Dh) t^ts«fc5fc^$n 

fcfitS©*.¥flE**IEIHST® (2 4H) T**. 



(6) 
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[0 0 2 3] m«g9ett0£9!tt. SI**8fC*i^ 

stemmm®. (dv) tzzz&o\zmmz£<omfe2n 
tzmw.m&mjEmmm (2 4V) t*^t. Rafts 

(2 4V) tt. «(KiR«©7K¥ftSfc«liEJffl#fffi (2 4 
H) ©Kj£©*fc*ffcU&Sifi#ffl©*fl:flE8c (Ad) 

js#r®te. ^a4MjEfl*rBaa4M0M*M&. jfi 

* ftfc t> CD T* * -5 . 

[0024] rnxmi ite*co^Hj«, f?5t<ii5x«6 

*ffi©l£*f t f (x, y) T*t£ft, I — Uj/j'Bffl 
S;*:E&^¥g£ r 1 Xtt r 2 , */hflJp*g* r 2 Xtt 
r 1 tt*4. mtR&Mf t f (x, y) «, 
f t f (x, y) = r 1 -/" { (r 1- r 2 +V~ (r 2 

2 _ y2 ) ] 2_ X 2 } 

co^tt«. l>-'Jy^ffi©lSf tn (x, y) tr^£ 20 
ft, h— Uy*H©«*ft*¥«*r 1 ' Xttr 2' . 
i'W$fS*r2' Xttrl' itit. JffiEffiK f 
tn (x, y) B, 

ftn(x, y) = r 1 ' -f { ( r 1 ' - r 2 ' +/ 
(r 2 ' 2 -y 2 ) ) 2 -x 2 } 

£ftT(^-5. 

[0 0 2 5] ftJtcJSl 2E*©$eiJitt. ifl5XH6 
fcSWC, MIBaUBa»«jEIBJfrffi©JBtttt, b—Uy 30 
£ffi©J&£f t f (x, y) T^£ft. I — Uy^ffi© 
rlXttr2, g/Ma*¥@£ r 2 Xtt 
rl, I — l J7i'I©ft$$Cx=l/r 1, Cy=l 
/r 2 tt*t, 

f t f(x, y)= (Cx-x 2 + C y • y 2 ) / (1 + 
/" (1 -Cx 2 • x 2 + Cy 2 • y 2 ) ) 
±5tK«kDR£Sftfct>©T»t>. ififfla^fiilEHSf® 
©J&tt«, 1 — Uy*H©*Wf tn (x, y) TrS?£ 
ft. I — U-y^ffi©S^:ft*¥S*r 1 ' Xttr 2' , 

r 2 ' X«r 1 ' , h-'J y^ifiott* 40 
SCx=l/rl', Cy = l/r2' <tf St, 
ftn(x, y)= (Cx-x 2 + Cy • y 2 ) / Cl + 
/" (1 -Cx 2 • x 2 + Cy 2 • y 2 ) ) 
±5£KJ;9t£5££ftfcfc©T&i3. fJI2iSffla««IEH 

SftTl^-S. 

[0 0 2 6] g?#JHl aiS^CO^Hj^, H«q|g|c«D 
ffi*7K¥*l«l*x*8i^|Bj. ^ifi?jfa£y!|iili;£ft<!:-f £ so 
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t. wfB^asigcfisiEBSTiB (2 4v) v&mz, mm 

fvf (y) = h • y + i 

T*S£ft-i>¥® (2 4 V a) £. ififfli«iMlTy 

ft. fr-ox\z±e>U^-$:W&. 
fvn (y) = e • y 2 + f • y + g 
•C*Sft*ttffi (2 4Vb) <h, *Jt*«i»lSUTy 
tt^rlSjKH?-* z tt^FlSlO*flMt*«1WHB5pffl (24V 
a) <hfflB (2 4Vb) t&ffit>fr\zmmi>> frOxC 

fvm(y) = a • y 3 + b • y 2 + c • y + d 
T*£ft-5[ftB (2 4Vc) ttCfcORJ^SftT^-S. 

[O0 2 7] M^qf 1 4 8B*©»Wtt. IM8H1 3(C*3 
t»T, meSdLKRMlEiiyrB (2 4V) ©jgtttt. M 
aa«fflO*¥flE»C«jEHSfSB (2 4H) ©89:)t©|»»c« 
{tbfcaa;£Gj©*fl:a«fc (Ad) £iSflJSL«fc*sW-a 
a«Si««*i:K:a6tJV»T<EOSit«**jEH#fffi (2 
4V) &mTm%(.f v f (y) ' , fvn (y) 

f vm (y) ' £Rj£U CftS<DH»C«2ltiE««C 

S gft <t & « J: 5 £R& $ ftfc >b ©T* 5 . 
[0 0 2 8] W*3S 1 5 t2*©?89§«. f»*« 6 C*5^ 

»npiss*siioffixfct>©tbT»jesft. c©«»m 

*JilB»fiii*«-riW»»=* 1 *tIE#»k 1 £ 
*UT«KtSftfcaoA«K»L. wfewacafiH©** 
£JtnilfLTR££ft3fc©T;fcl9. KftfettftaaiBtt 
KM oT-lfnfclSMes ft, WIB 

S^ftfefc©T*-5. 
[0 0 2 9] ftsfcJH 1 6 IBttOfSHtt, flt$« 1 5 \Z& 

»*jnntLTaaje$ftfcfe©T?»o, Kiitsasi 
«*¥© x m^<omm^m\zm^ xa □ icjrjss 

ft. S*©y*#lS]©«ft#B«£»«*fcR5t£*l& 
fc©T*-2)o 

[0030] tt#ni 7B«©3fiWtt. at)f^©ffia-r 
c*{k-r**a6««***.fciifi«iEffl*jtJ66^i^>x©« 

B*teT-$. -o T. Sl^ffiiJ© U >X**®X«^«:{giJ© U > 

z. t mwt vxmfeistirz* u i^;ng 

**BMi:UT*U5?^--ndE«aa«jEIIWrlB**»* 
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u>xmwz. m%mm. *vv+)\,imwgm. *v 
H*r®*»6&»«'r*»4©ff8a:**rb. mmmmmz 

[0 0 3 1] fif#JS 1 8 BBttOKBtt. mim, 1 7 iC*5 

^t, messifTStt. u>x*H*»fjtia*<o#iifK 

BKfcU U>X**ffifiiJ©^ffi^^TS;f s (x, y) 10 
Jtii Wftz iJlfilcraH&S'rHR f p (x, y) 
Z= f s (x, y) + f p (x, y) 

i/>xis©»^-xA-^©fl^i$ r t-rs 

HtrfB^B^^TiCf s (x, y) tt. 
fs (x, y) = r — J~ (r 2 — x 2 — y 2 ) 
T'&tb £ft& feCDTab-g), 

[0 0 3 2] f»*3S 1 9 Kft©*9i, ffiftftgj l 8 C*5^ 
T. MG4-U^^-;Htffla.«MjEfflfrBa. I — Uv* 20 
IO«Sf tf (x, y) Tfjjsn, h-'Jy*ffi©« 
ictt$¥S^ r 1 Xtt r 2 . r 2 r 

lit*i. ffJfBJMHf t f (x, y) tt, 
f t f (x, y) = r 1 -/" { Cr 1 - r 2 + /" (r 2 

2 _ y2 ) ) 2 _ X 2 } 

f v f (y) ' =h • y + i 

f vm (y) ' = a • y 3 +b • y 2 

fvn (y) ' = e • y 2 + f • y + 

ffiU (h' ) UT¥ifi**U 30 

( j ' ) «iaffl«^<t«J«LTftE^*b, ( i ' ) « 

JRJMW*d:#«bTWB¥IBfclllllB*lt6*lC«itr* 

f vm (y) = k 2 (a • y 3 + b • 
fvn (y) = k 2 (e • y 2 + f • 

<h{cj;0. ifi/B«*C4JW*Sfi (y«) :£ia]©*©3? 
R^eHSilSR (Dv) K«fiT*Jll2J(BfiffacJ: 

og^t-r-ssaaifcsiiEjasT® (2 4v> 

n, ±iBosit^RfiiiEati f fffi (24V) miem 

*ififT6C«kg#«&&ftfcfc«©*¥*»«£BffiS 40 
(2 4H) i*^JSbTififflSL««iEliHFriIi (23) S 

[0 0 34] «*JS 2 1 fBifcCD§§3Hte, fjtjfcJS 2 0 \Z& 

t>T. -^PR-c«$ft^wiB^iasRfifiiEaw®«. 

*BI*T*Sft*iaiiii:*»6^»cSfltt-r*HJ*:M»-e 

^SftaftffiKiiaasttSftT^a. 

[0 0 3 5] BfJfcJS 2 2 |B*W>»9itt, W*JS 1-16 



tt. h-'J 7?I©ISf t n (x, y) T^^ft, h 
-UyfiBCi^imSr l'XHr2', ft/Mfe 
$¥Kr 2'Xlirl' tfSt. f t n 

(x, y) tt. 

f t n (x, y) = r 1 ' -J~ { (r 1 ' - r 2 ' + /" 
(r2' 2 -y 2 )) 2 -x 2 } tJ:i3*«>6ft<5t)0 

[0033] 2 0 mrnvrnwit. «#js 1 9 ic* 

HT, StlfB^-U> I ^;^jlH^®©^«2riS^-rsSfrfB 
Hftf p (x, y) lc«, flHEtfUSWWMiaWKE 
B8rflS£«TH»Cf t f (x, y) *tftl»*ft. 
S 1 = f p (x, y) + f t f (x, y) 
±f35£©g?Rfp (x, y) izmimiE&fkkl&mV 

S 2 = k 1 • f p (x, y) + f t f (x, y) 

tfciO, ififfl*«lc*stt**5|E ( x «) #[6]©#.©* 

(Dh) Ksaff-r-s* 1 nBBff n\z& 

D<RS©*¥«*»jEIB8Tffi (2 4H) tfKJgSft, - 

jfiffl®^f-*5ttSSffl: (yH) :£fa©*©K$:tt, 
WIB^imififTSJCiS^T, SliEMkll^CT 
Slt^rMlcXftU^ftlk (Ad) £ififflSl«»jEJMrE 

(23) (Dm&mfktizm^x, &<Dm$.&i®imjEm 
Sfffi (24 V ) *m.-?=-D<nw%immz£.K)mzwL i & 
$ft. 



0 • • • (h' ) 

+ c • y + d • • • ( i ' ) 

g • • • (j ' ) 

ft®£S?U ±C* ( i ' ) 

k 2&mUfc'Ai£ 



( j ' ) KiS 2 fttlEffift 



(i) 



y 2 + c • y + d) • 
y + g) • • • ( j ) 

*2 3E*©38iJitt. rt*JS2 2fC*5^T, £*OI/> 

mv<&is<Du>x<D3zmm,m±\zw>fe2nz>m 

©T&£„ 
[0 0 3 6] 

^»ifcllMt£JWWbLfc-*i6»!B*BI 1 ~@ 1 3 
[0 0 3 7] CLO*«i»lBOia«ffljRJt«5jjHU>Xl 1 

i (Dj&mziSLm-tz&m'p'Loo 2 srassg 1 *¥ 
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WL l«fcO±*W««*i*ffiX«^ffi{Cjft(/^ffl^**l 

3tLB^. wteia^i 2 ±©^4-^0 1 

=k 0 fcT^cofflffl+^O 3 ZMZWi 2 tK¥^L 2 <k <0T 

£litf!I«l 5 tlT^S, 

[0 0 3 8] ig3^*TJ:aiC. ^ii^U'>X*l 1© 
^^©L^XglBl 6te, R>r;£©ft^¥S©S#®l;:sjc 

izmtiT&otoxtimznz z\t\zm\ 
[0 0 3 9] mmm<Du>xmm 1 7 (-«&«© 10 

n. KS^JSHtfT®Se<i:l/>X^®l 6 0i*S (ft 

[0040] la i <omn nail ytvmmmw— 

1 . 5 0 0) ©# 7XX«^/&«tJ)g**<fc 0 fc* 
l/>XSttT^-DT, U>X^® 16i U>XMM 1 7 

a w:^n^-*ng&£ a mvrnm \z$m £ nt ^ & „ 20 

1/>X«B17(«ST&<T*)J;< > k>XO 

inxtc j; oxffl e. nzwrn^fcrn ? ^cft*<oft 
m\zwc%.-znx^x%^. 

[0 0 4 1] Z.omffi.]&ifeX'ltU>XmMl 1 a©£gfBJ 

*.l-o 1 ^ii^Ttw, o£ 0 zi^Luyxmrn 1 7©0r 
u ii,«fiflPsio*» (zi) fcfi^T-sm 1 a: 

«Cit^n.^2ia^ £yffl. x, y« 

liiTS^xyfffitStf^. 30 
[0 0 4 2] ^HT. l/>Xi!l 7tCfctf£iif|fliLfc 

s^fiScH^fss e zmi&tz&^mzi^x. ^om 
m&m 1 iz& <om.w?z* ±.mv>xmm 1 7 wmiz 

&m&wc&ftt)U^mfe&mm&tMfem.mmmzm-3 

BJff®2 1«, ^fflffi«R^iffffl^(c*5^1>a««i!c 
£#to&^m^©^#«IE1#tt£5£i*-r-2> £ £:©#-£ a 
W^-TSfcroT^-pT, jifflB#r®2 1 a<hififflB#T® 
2 1 b^J5litJBtlT®2 1 c fc,fcO*if<=>^fcM^L*:Jiljt 40 

®2 1 — ^©**J|M8effcLT^L;fcfc©T?»*. 

£©ia^tete£rF©BilT®2 2, 2 3, 2 4H, 2 4 

[0043] mv< u>xmmi 7©wi:s«sns 

j§fflSUS^]EB#r®2 2«« BB^»ffl«Ojffl^jSfflSLm 
S&(cXo*^T. ^©SSjS^nr^*. JI©BiFr®2 2 

«$*gr 1 <D^1&WtfxmJ3$]\Z> Mi$¥lr 
2ro^gffi*iyW*(^fCjt[S)bfcI — U y^Bt&oT so 
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[0044] is>xmmi 7 <Df$mzRvkznz>T&m%L 

««IEB#r® 2 3 tt. &S&«ffl#cD2HS^ififflSUSfl?£!cfc 
*^*^T^a?){SS^$tl, iSJHSl«iSSiEBi»T B 2 2 <h 
|SU£tcft*ft^¥g r 1' VHmmtfxWJjftlz, */Jn 
ft^^S r 2 ' cDHmWtfymjjfalzfgfaLfz h-'J y 

[0 0 4 5] ^ro*«SgT'«teffl^Lfcififfla«SI 
IEB#rffi2 3©tt©B#T®^©^/£fTS£llfl?LiK-r 
SfcfeK, jfiffl3L8iigIEB#T® 2 3 ^i^cifi$¥l r 

1' ©^SSO^^gSwS&CiS^T^fTei:, «/Jn 

[0 0 4 6] Jfiffl®HgtC*3tt«»^ft^^S rl'Ot 

®-&zgmBimzmi£-tz>ftm\t, iEsuiT-te7i<w<Ex 

tt^fa©<^£#*LT7K¥lgifc£^M-r£ ' <t Ci Off 
ton*. £©*MS»IBTttflMB:* U v'^-JUgilBff® 2 

is*-rw»:fp (x, y) tcfg i ttiE«» k i zmw- 

KftcRSsns. mimmftmiz&ioi&mmmzisii 
*y«i (Sit) ^isjofiii[aE»'6>*fl:-r«©tr, £©s£ 

itm A d BJfclCJE^SSitKJfcWiEJfflSfH 2 4 V©»5£ 

jsgic^TJiiEsns. mi jSijfifTgtrtte.nfejfiffl 

««fc*tja*¥«»«iEBWffi2 4H(t ffi£fiilL& 
|Sc©^fcSA d £|&^fc7fc¥«&©#-©«iEBtl?®<h b 
T@ 1 tC<gS^$nTVi-5. 
[0 0 4 7] «rjfib«:«/hft**g r 2 ' ©i^SB©* 

^fJ:^fC±ig®©^|fi]^Sjt^ytt^(6j*fil6lL, S 
ItS&«SlEB#r®2 4VtLT}Ejit5^i^f5. 
d ©SifiSftfiiiEBtfrB 2 4VH Sifite y tt:&[S]©* 

[0 0 4 8] ±IB©Sii«»C«iEB*f® 24V(t HO 
©®K«k9JgBfc£nT^£. fiPt, SiSS^iEBST® 

«ke.«t^— *H«Cf v f (y) =h'y+it^ni) 
¥I2 4Vaifi:oTM. X. ifiJSM^TfcL yfft* 

i^icwr*z«i*i6]©ffi«ffi*«i«aEftt:i9!ffi*n. ^ 
^xi:j;5&^- warn. 

fvn (y) = e- y 2 + f- y + g 
TS$tl5flI2 4VbtSoT^. Se,C, Hit® 

2 4VatiI2 4Vbt4t5*l;^U *OxC 

fvm(y) = a- y 3 +b-y 2 +c-y + d 

T*^^n-5ft® 2 4 V c ift^T^S. 
[0 0 4 9] 1ffl!B»H8rH2 1. 2 2, 2 4H, 

2 4 V fingK JBlflfiififfS. H*fffl2 4V*i 

^BST® t tt--S»^2j«(jfiffg, SBJfr®©^fi!cRS^^ 
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(i-i) v>xmm 1 7 ©3»iBc*u ^^-^*ajB»r 
W2 i s^-rsjsitfe 

JMUi»rB2 lOiMtti. Rflfcfcffl^oSrtBJSx-* 
^©T. *US?^jRjajB*rH2 1 U>XMM 

i 7 ©sUBfcBEJi-'J s>:f-;wmtlHifrB 2 l ££tfc-r& 10 

Xf7^STl#l) 
Z= f s (x, y) + f p (x, y) 
±EP«fc*HT. E#Z«HifEIR,6&«P (z = 
0) . "3S0xy¥ffiA^6^-'J^;i'*jiBSfffi2 IK 

[0 0 5 0] ±taof s (x, y) «U->X*«® 1 7C0 

Z = r -/" (r 2 - x 2 -y 2 ) + f 
(1-2) *U'£^;Hftffi&tt»jEfa*fiB2 2 

IB 2 fig 20 

jio^-u ^^-;wafflaa«iEiB*Tffi 2 2 «Bg^*ffl#© 

2#B) a« (ftjEJHtf) iB^HtSSiL 

T, h-UyfBtfflW*. BJffB2 2«»dKT«h- 

u^^a«iaifc^-r«kpfcft^gr 20RI (# 

R) ©4 , 'frC£®6>&tMMi!y-y ' LT[5Ji|S£ 

30 

f t f (x, y) = r 1 [ C r 1 
] • • • (b) 
±Ei£ (b) C*3^T. ilffir 1. r 2©g*. 

[0055] awffiro^SKtth-uy^ffiein©^ 



f s (x, y) =r-v r (r 2 -x 2 -y 2 ) 

r«BI3(r^'rU>XSffil 7f-*5tt^>ZW±ro 

,^po %'p<bt-?2>nw<D'<—xi3—z?<Dmm¥&-z& 
■5. 

[0 0 5 1] fp (x, y) BV>XII17ffl» 
6©Z*|6lO*te**-r^-'J v^HHitBilf B 2 IOR 

#r*J:5friiB*#ffl*K:a[bfca:ci»esti*. n© 

MSScf p (x, y) lCOt>Ttt«A«. #l¥0 3-4 
6 6 1 6^»$g, #iiB34 7- 9 6 2 6^ii£8. 
B1*4i¥0'6-8 0 4 4 7^&*<*K:E*S*lT^S 

[0052] seoT. *jBfc#i/*E*u^;i'jR3ta 

JffB2 1 ££fiJcbfcBifrB©P:|* (-y-^»Z) tt, J^T 
©55; (a) Tsfctfx^tlS. 

P (x, y) • • • (a) 

[0053] mmmm^m r 1 1 r 2 

r 1 , r 2 K«fc*±iliB©BIB8rrt tt«3S«£* 

ttsae»T**A«7— tt (s + o 

[0 0 5 4] I — >Jy^fflT?»*tWE*U^;i/JSffla 
S«iEJi»f B 2 2 ©e»tt±ttsp¥S * r 1 , r2it 
St, «T©II5$CT^£*l-g>. 

- r 2+y (r 2 2 -y 2 ) ] 2 -x 2 

h-U-y^Sj #I¥8- 5 1 8 0 4 7*4MRfcW 

$*Cx=l/rl, Cy=l/r2iU BSBiffB 
2 2ffllS^, (c) 
[0 0 5 6] 



f t f (x, y)= (Cx 



+ Cy • y 2 ) / (1 + /~ ( 1 -Cx 2 



+ Cy 2 • y 2 ) ) • • • (c) 

( i - 3 ) mu* u v>i-)i : &m&M'mTEmffi ® 2 3 « 

46*16 3 ©fig 

i&msimmiEmmm 2 3 a. wi6Lfci«i.ao*^i: 

f t n (x, y)= r 1 ' -/" { C r 1 
-x 2 } • • • (b ' ) 
±5$ (b' ) !C<fcD3£#><=>tl3. (^©Xr-yT'ST 
3#fig) ififfla«^IEfflJ)fB2 3©JBtttt. h-'J-y? 

f t n (x, y)= (C x • x 2 +C y 
+ Cy 2 • y 2 ) ) • • • (c ' ) 

±3* <c' ) K±oia5fe-r*^t*«'r**. 

(1-4) *U^;PjRJUBSrB2 1 t*U^;Wtffl so 



B«K1 — UyJiOMIf tn (x, y) Tf«S*l, 

1 — 'JyflOl^tfWftr 1' , S/MttV¥S« 

r 2 ' £"f *<h, BE&K f t n (x, y) tt. 
- r 2 ' + /" (r 2 ' 2 -y 2 ) ] 2 

fflffltfffi f t n (x, y) T^Stl, I — 'Jy^BOB 
$SCx=l/r 1' . Cy=l/r2' tT-Si:, 
y 2 ) / CI + /" (1 -Cx 2 -x 2 

a««liEHSfB 2 2 ©£■/& 

mjB#rB2 1, 2 2<D£im*mme>isam&&Mt*i>, m 
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l-s-ricBJjfss i (ommt, 

S 1 = f p (x, y) + f t f (x, 
±5£ (d) \Z£0#®<btlZ>. 
[0 0 5 7] ffiJBLfc (1-1) (a) Rrjt (1 - 

2) ©5*; (b) fre,m*>frts.£o\Z, ^l-&fi£Bt)f®S 

S 1 = f p (x, y) + r 1 -7" [ ( 
x 2 ] - (e) 

t^b/css (e) tts«r»K:it3!E-r*sa.«tti oese) a* 

Mffi (±W¥gr 1, r2) ©SlSlWC&^Tl-i 
5l^>XMIttS. ZCOm-&\Z\t. x, yWKCftf 

«a«tto*fi»ft**etbT. x, y©aass6«*fT 

S 1 ' = f p (x, y) + f t f (x 
= f p (x, y) + r 1 
-/" [ (r 1 - r 2 +V" (r 2 2 
MSBL-JtSC (c) £flHr>Tja«SL««IEJffl#r® 2 

LfcjS; (d) (e) (f) 20 
(1-5) j!ttlB£l£j£IB#rSS 1XSS 1 ' CM LSO 



iS2X«S2' 1 «fofifT*§ (H40 



[0 0 6 0] 



S 1 ' Z>* l Ji?± 



[0061] ii^nmi. ®mm<Dmm& 

lEBifffflj {t&oT^&<Tfc, **&ra«ttfcH. L 

ififflfH*©* 1 ! 1 ****^*®* 1 ?**** s-rn-c l s 5 

cot-. *n*iE*K:ai-rfca6SlHlrififTa*toT^ 

S 2 ' = k 1 • f p (x, y) + f t 
= k 1 • f p (x, y) + r 1 
-V [ ( r 1 - r 2 + /" ( r 2 2 - 
^0*C*«r»TiESL»K:*Jt<5*2^J«a»r®S 40 

S 2 = k 1 • f p (x, y) + f t f 
= k 1 • f p (x, y) + r 1 
-/" [ (r 1 - r 2 +/" ( r 2 2 

±esc (g) xtefjiese (g' ) <DtfiiLte--iEicDfTeT- 

coif? l ffljEffift k 1 = 1 -t-n* 1 «fc 0 < so 



y) • • • (d) 
ltt&SC (e) K«fcB#ii>5n4. (04 CDX^-y 
T4#I) 

r 1 - r 2 + /" ( r 2 2 -y 2 ) ) 2 - 
[0 0 5 8] 

x' =x • cosS-y • s i nS 
y ' =x • s i n8 + y • cosfl 
jtfflSLSiJaiEBtFrH 2 2 cosS f t f (x, y) fit, 
&cdx' , y ' gM*ftX-*-*itfA< . JBl^fclWriB 

sr it (f) 

[0 0 5 9] 

' . y' ) 

-y' 2 ) ) 2 -x' 2 ] - (f ) 

[0 0 6 2] CICDSIlittjfifTliTtt, Sf. WJfibfc* 

[0 0 6 3] Wiil!© «fc c> fcjfcj&fc jg 1 ^jftfigrH S 1 ' 
©ififlI*¥*Ri. BScht-^ififflTK^S*. OSOSI 
IB C RJfc b & \t\ ififfl tK¥SR ©^ * — » 3 tTl 2 
B#t®S2' S*«>**i*rififfS*«5*:oJ:5»cfTton 

-So 

[0 0 6 4] £©JSi*i!ifTgi:tt. JBi£jfcJB3riSS 
1' CD5£ (f) tc*3^T, *UV*;WMUBifriS2 1* 

*-rH*fp (x. y) K*i*tiE«*k lzmrzx 

[0 0 6 5] 

f (x' , y' ) 

y ' 2 ) ) 2 -_ X ' 2] ... (g« ) 

[0 0 6 6] 

(x, y) 

-y 2 ) ) 2 -x 2 ] - (g) 
L ft 0 tl\ts < Lfc V LTiSffl ffi*£cD7k¥!g$c£ B ^ififfl 

[0 0 6 7] CCSgljtfififrgCiJ^T, kl • f p 
(x, y) KJ;0a^;5ftfc*¥aE««IEIMT®2 4H 
tt. WJfibfcJ:'5K:HlKHE«3i3KSnTt»*. mi* 
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r. mmjjfoom&hm 1 mmu&k 1 cisuTscft-r 

-5. £©Si6«&<D^t;»Ad (dpt) IS* 1 ffljEtil 

*k lamurrntf. ki • f P ( X , y > 

Srffi2 4 V *t|S^$n-5. (X^>yyST6#BBj 

( 2 - 1 ) {K©sitfe^fiSiEja*f b 2 4 v - vmfenm 

(ia4<OXT->V^ , ST6#SB) 

TWiWtzt, WJfibfciBfl:«Ad (ki • fp (x, 10 
y) a>s#»sn*} Rtf»jfcifim«is*©3-fe©s 

&ft£&££iSa&«]EfB&TS2 4 Vtf-BOKJfcftsIS 

[0068] fc<Dmw.mmjEmm m 2 4 v - *m?m 

if v (y) ' tt, xmj5fa<DmmzMMi&T°y<Dfr\Z 

t?S£*isws:T-a&-5. nstfv (y) - 

fvf (y) ' , W>mW$.<D f vm (y) ' , jfifflM^ 20 
©fvn (y) ' ©3j£K:$H*en3. yffiS<DttK«fc 

ora- «p -ifiswitr*. r y >2 (m&* 

i*6 2mm±) ©S«t£gfflI«Ej , r y <- 1 2 
(i«W5 12mmT) cDffi«£j£flBjg*gcj £I£5g 
LTVi-S„ jSfflflE*M)tffi«3&«»fflf^Ol«fc0t>8m 
m±&6#, ^|?4i3mm± 2mm^ISLl>. 5mm 
«fc0t>*:*<M!je-r*4:, »fflS»cHJeffi«T«R©R 
i^iitS. 1 mm i 0 t>/h£ ^ffl^ftOffi^fS 

;e-r s t . ^as^^iEaj/f h 2 4 v 1^1^^ 5 

fvm (y) ' = a • y 3 + b • y 2 
ififfl«^^>§IRf vn (y) ' ©*feflMi.fc*Si2F.Stt 

£tlfcft®2 4 Vb' ^^-T^ ( j ' ) T-fc&o 
[0 0 7 4] 

fvn (y) ' = e • y 2 + f • y + g • • • (j') 

[0 0 7 5] BtTfc, HO^fr^^iJfB-r-i.. 
•H©^R (=#-:/) ttffl»tt©yK±*2|(J*$HI 

^-e&s) j t^scctK&s. 

[0 0 7 6] -SfflI«THfvf (y) ' = 0 ©fc 
*. £n*yT2K«#-Lfcti<b f v f " (y) ' = 0 

•^jtffl^cOMRfvm (y) ' t,y=2©t*ttH« 
C 2 f vm" (2) ' =0TS5. so 
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[0 0 6 9] jtffl««^6ififfl««©|RJf6«*K3&»WT 

rifflMfvf (y) ' -spffi=-*iCj . rjgjtfg 

*f vm (y) ' • . ri&ffiffltt f v n 

(y) ' • 2*Stj 3&*itS*»»rott*«oT^aJ;'5/«cM 
R^iift*. rffiZfrlz-otztfZ] tit, MVtmz 
^SAbt^l.II:Srnfttf^j:u;t, (ft 

[0 0 7 0] X^7-f >HKOWtt*?«fflL/Tjaffl«* 

[0071] mmmm^m^nf v f (y) ' »*, >tffl® 

fi^tftT. yffitiWtttrck^-r 
fvf (y) ' =h • y + i =5£R 
±fBcO— *iC-C ! g$n-2) 5 Pffi2 4Va' HCD* 

h, i^rOtLT, 

fvf (y) '=0 - ■ ■ (h/ ) 

[0 0 7 2] gI««»Sicf vm (y) ' 

I24Va' <t^:(cai^'5ft®2 4 Vb' <h£*i£#>K: 
^i1-5M2 4Vc' **-r=JfcH«SC U' ) ttz 

So 

[0 0 7 3] 

• c • y + d • • • (i') 

[0 0 7 7] • JB#fHtt»e^l-*ftbawntf*t6tt 
H©T% 1 Pg»#{gfc f vm' (2) ' =0T*5. 

vm (2) ' = 0T-&S„ 

[0 0 7 8] • jfifflffi^WAP, 0^0 yOM- 1 2 

ots. mmmm<Dm$k f vm (y) ' ©2H?«$Htf 

vm" (-12) ' SBSllitK^-rsfcftlCtt, jfiffl 
I*©R»fvn (y) '<D2B|»«fvn" (-1 
2) ' flMB 2 f v m" (-12) ' <fc^L 

[0 0 7 9] &43, y = - 1 2 <hLfc©tt, jfiffl«gc$| 
^{iHS'^fBj^^O 1©1 2mmTl:!lllLfc&»T* 

*j t r$,^^^ft^?j cDMfcti;, 2PgfiSt^tt©@ 

[0 0 8 0] •JfililSfflAOatB. fvm' (-1 
2) ' = f vn' (-12) ' . fvm (-12) ' = 
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fvn (-12) ' £V»3*frt>jB£:fc-r*&Ba*as. 
• *MUfcififl!1fi*©H»f vn (y) ' CW*2* 

e = o. 5 xm&mtm/ mttmmm- 1 ) 

[0 0 8 1] C©ia(KiCO«»*fl:««. dpt (=m 

e = 0. 5Xi«ftlX0. 0 0 1/ (*»HSf*- 
1) 

if -So 

[0 0 8 2] ^©ft^frSUfc-ri-SfcUT, fflrGH 
«c <h' ) . (i ' ) (j ' ) l:«^t>Tfioii 
flE«»iEiaSfiB2 4V' ffitt 
lfc«fvm (y) ' , fvn (y) ' <Dj£. 

( i ' ) . ( j ' ) a , b , c . d , 

e, f, g©KStt«Atf&T<BJ:3KfTfen.5. 

[0 0 8 3] SjeSSCW^-fkSA d = 0. 03dpt, 

mummm=i. 5 o omt. mm^T&m^ 

e = 0. 5XS«(klxO. 0 0 1/ (***HSr*s- 

i) 

a = - 0. 0000001786 
c=-0. 0000021429 
f = 0. 0000750000 

B2 4V S««t>^m^Ci:tt, Mi^L/cM 
tJTfab-S. IBl;lixiil/->3 >K:J;-5i*r)fi*t:iE<£ 
(2-2) OJ:5K:ffoTJ:«3iE*ft:Sift«»«iE 
B#rH2 4V4Silt5. 
(2-2) (R©SataE»«iEJBSrH 2 4 V ' C»rJ^T 
@*£-r*SiEfE*C«IEB#fi5 2 4 V««jrr*JS 2 * 
jftfTS (E4CDX^-y7 p ST7#S§) 

fvm (y) = k 2 • fvm (y) 
= k 2 (a • y3 
fvn (y) =k2 • fvn (y) 
= k 2 (e • y 2 
±ESC (i) Xtt (j) <B«-*tt— !3©fTST?ttB*<i: 

Se = S2' + fv (y) =S 2 ' 
(y) ] • • • (k) 
(2-4) k>X#*J©SDXlS ffl40Xfy7*ST 
9#Rg) 

04«3XT--y^ST9tC*D^T, ft*t£j$jB&f B S e \Z 
S^tl/>XSW1 1 a©K®<£>£$E<D3!JDI£fT'5 £ 
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^e>, encode? ^a^ens. 

[0 0 8 4] e = 0. 5 X 0. 0 3X 0. 0 0 1 X 
( 1 . 5 - 1 . 0) =0.0000075 

2©yJ&J5©ffi£, 2mm, -12mmit5i, 
Lfc f vm (y) ' ( i ' ) . f v n (y) ' £ 

n r j r- j sat-. 

[0 0 8 5] 

10 fvm (2)'=0->8a + 4b+2c+d = 0 
fvm' (2) ' =0->12a + 4b+c = 0 
fvm" (2) ' = 0->12a + 2b = 0 
fvm (-12 ) ' =fvn (-12 ) ' 
-^-1728a+144b-12c+d =144e-12f+g 
fvm' (-12 ) =fvn ' (-12 ) 
->432a-24b+c=-24e+f 
fvm" (-12 ) =fvn" (-12 ) 
-»- 72a + 2b = 2e 

iI*l<=><Z>iW>e>. a, b, c, d, f, g£jjci6-g><h, 
20 &,T<DXo \Ztf.2>o 

[0 0 8 6] 
b = 0. 000001071 4 
d = 0. 0000014286 
g = 0. 0003100000 

Mltfvm (y) ' -RTf-frmWl i vn (y) ' Sfflv» 
T*k MtiBiKSfOMtAd (WAfcfO. 0 3 dp 
t) L*>^:£KMiET'l*&^. Z\<Dfztt>, itfffliL 

fcHifcWRf vm (y) ' R^-^MfC f v n (y) ' 
so (C^2«iE^*5:k 2*^bfc^ (i) . (j) K«k9 

[0 0 8 7] 

4-b • y 2 + c • y + d) — ( i ) 

+ f • y + g) - ( j ) 

(2-3) i^fflSISeCM (a4ffl^fy7" 
ST8#I) 

(X±Oi 5 C LT»£Sftfcgfc£i8c«jEB«ffi 2 4 V 
40 ©iWfc«tfflittHtfvf (y) , fvm 

(y) , fvn (y) Mid! L-fcSg 2 ^J&Biff® S 
2' K^jfc-rsctfcfcD, «*S-&fiKJS#TDSS e£&5£ 
(k) C«fc 9 
[0 0 8 8] 

+ (f v f (y) , fvm (y) , fvn 

[0 0 8 9] ±ft<DU>Xmtl 1 a©S®©iPXtt. 
so BBBUfcfti|l*£j$B#rSS e©j^«x-^tcJ;0i[lX^ 
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(3) mmmmiiEtLm-?. mmmm^ummmm^ 

M^bfe (2-1) ~ (2-4) JST'«, &fflfttt#tft 

(3) ^T-«HE-*l^i£©*^T&S. 
(3-1) Il^ft (H 5 -0 7 #|f) 

ftmmmvmm'&i&mmMs e - *©a~d 
[0090] a mmm®<DUMm.fk 

b JBlilrififfe»cffl^fck 1 • f p (x, y) \z&0 
c Sit#^SL«S 

[0091] ei 5 (r^Ti; o \z. mmmnknmw^mz: 20 

LT©Sj£lfc£D f b, 3«BB*a:Rf!B**^riEU*: 
S + CJS^Df citSi, D f btD f c©^(6]« 
iftSTT*. iSfflMCSgMDnb, S+C«*£D 
nctrst, DnbtDncW^rfrtit^TSo 
JDlIlfflSISSDxb, S + CK»SDxctt« 
i, DxbiDx c<73^r&Jt>it3?T?>. 

[0 0 9 2] ffilLfcS + CM*. rf^H^* 

+ PmgsitJ fcfl-tf-T*. itffl©Rfi5gJ!f£D f 1 tt 
St, 

D f c =D f b + D f 1 30 
[0 0 9 3] X. «ftftlJSCffi*on«»**Dx lt-r 

St. 

Dx c =D xb+Dx 1 
t&S. 

[0 0 9 4] ssk. SfflSfc(rffi«!tSnSg*^iiPAfc 

g£Sfc«. J^S^iS (Df b+Dxb) (C. RffiS* (D 

Rl 2 =Dfl 2 +Dxl 2 +2Dfl • Dxl • cos2 
Dnb = (Dfl+Dxl+Rl) /2+Dsl 
Dnc = (Dfl+Dxl-Rl) /2+Dsl 
sin2al =Dfl -sin2rx/Rl 

[o o 9 9] ±m<D&ttnfeTZ>nx 1 , Dxb, r 

■jsmzn^xmrnt*. mmi^rc^w-^z^D^abrcm 
WS«S*Dxl, Dxb, r x^-^etc^tif-r-s. 

[0 10 0] 

• Si(I«f»SL«Son«B* Dvl so 
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f 1+Dx 1) £ftI*.fct>©T&S. — J&K. 
CD^fiK (Df b + Dxb) L*T?#«> 

en. wif+nig^j r 

18lffi©*lD&l«Jtt n*HflE« + R«S«J ©jsuht** 

ens, RiBHBromiSfc&^flitt, mmmtktmvm 

[0 0 9 5] L^U R1§5^|W|±©-g-fiK (D f 1 +D 

xi) aTK-»wa:^*fe**-r. 

SttlC, CttSrPiRfSffiA, B©Wt9 0MS:lT 

v>s i#c©u>XK:&g:Ts;ita<-c#s. {au z\<n 
BSf#*D2 ' tu x. di ' ©sineaAoi 

t, Dl ©£2R«fflB©tt£©fc-r8&a£-r*. t 
St. -&BK®tC*3ttSDl ' , D2 ' . a«^©Bgo© 

sa»stnrr*c£:j&«T€r3. tib©-#@©^; 

tt TRj £5&§SLfc<k©T&-2><, 
[0 0 9 6] 

R2 =Dl 2 +D2 2 +2D1-D2 • c o s 2 r 
Dl ' = (Dl +D2 +R) /2 
D2 ' = (Dl +D2 -R) /2 
sin2a=Dl • s in2r/R 
C©HJS^(-t5^Ttt. _kfB#5££i£fflLT. SW© 

& #«fc»ci;c±5/j: nffiKS«i£4i t &s 

[0 0 9 7] ^iC. aE»Jni*S*©l8S*ffifC-3^Titt 

ej-f s„ ^®gi^©^m-D s i «. 

Ds l=Dfb+Dxb 

T'*$n. jtffl©Rf«BiilD f ltt. 

Df l=Df c-Df b 

Dxl =D x c -D x b 

T^Sn. D f 1 tDx 1 <Df£~$~M r x tTS t. ±IB 
©#^*^^©S-^fi£DiLt3„ &i3, TI2©— #g© 
5*tt TRlj ^^«bfcfc©T$.So 
[0 0 9 8] 

K 

Dnb ttjfifflflE*OSf«k 

Dnc «fifflS»OS + CIt 

a IteDfb tDnb ©/itftTJbot, 

• ftttttRSLttSORffiS* D 1 1 

• mmmikt Lxmw-tzsm d s 2 

x. sm#»aa®t£4to#»aism©&T&ggtL 

T. r x = 4 5&tj£«&T^S„ 
[0 10 1] rx = 4 5Stgftfc!filt a«w*^4 

ITS. Z\<Dfz#>. 4 5«KT*«SL^A«. 
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x, Rffim<D&mz~m<DfoMstWT'$>z>tztb, &am 

ot, r x = 3 5~4 5K(£>igBTaiR-f-5C£>;^a£L 
^>. 

[0102] ST. a2*DvlfcDxcffl&tftit 
£<i, HiLtSS$Dv 1, Dll, Ds2, Dx 10 
b. Dx lt£E<Dr$\Z\t#.<D&-£ l Wl$.\L? 3. T 
IBOT— #B©j£« TR2J £)£&l,fct>©-C<&£. 

[0 10 3] R2 2 =Dvl 2 + Dl l z 
Dxb = (Dvl +D1 1 +R2) /2+Ds2 

Dxb «irsEbfc*jsfe"e*«>e.nTVi*. 

[0 10 4] Dxc = (Dvl +D 1 1 -R2) /2 +Ds2 
Dxc =Dxb+Dxl Dxl «W^Lfc^j*T*»^nTvi 
£. 

sin2a2 =Dvl /R2 

a 2 (=rx) «S»»S*«M^^TKftlT*.5o 20 

[0105] £fts©5££S§j£f s<fc5t07 ic^n 
fcsia#»SL^B<DD v i , &st>ftM&mm<DD 1 1 . 

3»H«ftt LTing:-r-g.B*D s 2 £*#>3 c 

€T*. IP*>, Se' =«*k l«b&SiJlB+jSffla« 
M+fifi#*a«E+»»#*a«ffi&*, flfctt£j££B 
SfffiSe' it, ai^cffefcirabs. eico 

^fiKS^^r**, »3*aSBSM*r-r*. :n»7^- 

k i &M&$^\sXtoAm.&Bm\zft^vzMi&j3mt 

(3-2) §I2^*£ (0 5, 6 ZtZtm 8 ~ 1 0 #Rg) 
Se" *ffia, b, cOS*^LfefcOT*ab 

So 

[0 10 6] a $AHHtt£>a£ftft 40 

b fnifm.nu\zm^ft\n 1 • f p (x, y) K«to 
c 

±.m<Do-<z>, a\tmm&&m§k.iz&?T#:fe2tiz. 
b, c©-B*sflE»ftuta*is«u, z.<Dm.mm 
am<&. H8WftaaiE« (s*«ctc«»<o«i*-&to 

[0 10 7] B5RtfH6ft#!!HbT«BI!<*4afcJBl# 
ffifcfctfSDx 1. Dxb, rx$**l.fc»01gi 
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[0108] «jiELfe«-ji[iccj:»3*«>fc«*lnii!cfi* 

&Dxb«, *iJ5?^-;wajiJa»fffiCJ;oTt>fcS*tl 

(x, y) \zm?2>t8imiE&%i.k i&mm-?tus& 

[0 10 9] 0 8 iC^-TiptC, 

«iMjaj(tB*=**»tt*a«B+j*HfMic 
£.Ltzm&\zte, &it><$msLmmt, hsiwdx 

[0 110] £U:©«fc-5»cLT\ ififfl«*f=*J 
Se" =JBl«iE«»k lfgLfc^itB+iIffla«B + 

£4&#»asiB 

nin?, a«$ft* t 0 8(c^T«fc5fc^:€r<^Life^« 

jWSub*mk*»t*. cm£«&-rsfc#>H 1 o \zm 
T&o\znum<Dm&xnm?LZ>t.mmmm^<n&m* 

[0 111] &*s, ftateJ&jBWQiSe" t>. ifi^Wt' 

airis. z\<D&oizvTmwznfzt; 

♦mafcssHsrr*. cma^-f— H/tyarimc-c* 
[0112] ±tB©»riifi*tetc^AT. mmiL®M*m 

X, «0B 0**T?aa«38»*» B * \Zi5-3frU Wtttf . 

WfcifirJttTi^ < ck -5 LTfc «fcv>„ 
[0 113] i©«2^j*KJ;0»6n«ittffl1W«©« 

1 k lAQiinU jS£#©#j£iRSe 

^SlBOj«-e^R|t**. L*>U fg 1 J; 0 *>*T*i 

(4) afflPD<hififflPD^r?fiA£LTi§:^f S^StCO 

nfefefecwwo^fowB* (pd -.mfflmM) \zt>t> 
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\Z, ififflW«0 3, 0 3©ffiHi, -P*r)ififflPD*«jWHa 

iSfflPDit)t>BfffiiE»«fWffl<M:«ana. 

[0 114] H2tc*TJ:5i:» £*«51/>Xl 1, 1 

i«PDii, w^*nfcfc*oRUif«CfOsaia:iBi 

CtCiJ^^n^o X, jtt/BPDteBB&*/8#K=koTJ| 
©e«*«ffl*Olfilt«ffl#KJ:oTJia:*&«>T»a. io 

fi£ox. afflPDK«w«iciEEfflPDtaaK«jE-r* 

T&-5„ BP'S, 

x ' = x • c o s 0 — y ' s i nfl 
y ' = x ■ s i n d + y • c o s 0 
tlr>5II«ftSLT. ^jt®^«-r^^f P (x' , 

TLS5. U*»U ±T»ttfc>"****&©T*S«-r<5#*JR 20 

ICHItifif (EP) *«±3&K:»«|-r*^ttt. SPA© 
A 0 <&5Ct Kffi^T 4 1 UtiEflMR k 

1 £/Jn£ < LTPltS. 

[0 115] ±E©0teffiTtt#^«llS'^Sia©»#fe 
(HlltoLTL*^ ©T. 01 3{C^-r<k5&C, 

c * ^ t x mm © jg a *ff 5 . 

[0116] x' =x + Ax (y) 30 

PW»»«*»*KWlc*fl:-r* «fc o tettifiSL*. L c 
Sitffi»«liEJBST® 2 4 v NElcXtttt 

[0 117] Ax (y) itt. yfflfiaoTAxOfi 

tsi:«, -€-n-?n©^fc*3^T^^ ic^as^k 
stfrnacfcu. ^©*Si:bTx^7^>M» (•*•©«£ 
T»t>fB*«ct>©3&t«jwf^*H«) *«**. ju*tt&M 

[0 1 18] &itffi*£©:g$£ 1 5mmtU d© 1 5 
mm©rai:imm^5-f h* -5. 
Ax (y) = a • y 3 + b • y 2 + c • y + d 
±SC©«*a. b, c, dS**6*l«Al». 

[0119] Ax ( 0) =0 © ^ffiffl^iilgjtM so 
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Ax (15) =1 © *5t««i:iEffl««©«t»-C* 
tt*i 1 mm 

Ax' ( 0) =0 ® Alfl(tt£Sjiffitt©#ft-etf 
£#0 

ax' (15) =0 © %mfc&iii&mm*si,e>mft-v 

(D«fc 0 d = 0 . ®J: 0 c = 0 , ©<h<3)<fc »)a = 2/l 5 
3 . b = - 1/152 t^cs. 

[0120] «±#8b&±3K*si;«»i6ic£ntf. 

(1) MfB3H«<lT«. jSffl««©a««&tififflfi 

[0 12 1] (2) tW«IHfi»*Ttt. ififflSLa^IEll 
iff® 2 3*Xtt^rr&]fiK»tytt^|SlfiE^^8iJbT^)£ 

[0 12 2] Jfcfc. #*S&fl?jg«. *Oi5l:fSLT 

jwwfrr * c t *> w« -c * s . 

•4fe#ffl©W>X3SiB&JRiiB$rffi£, jgffl&tfififfl© 

[0123] • ti^fiij© i/>x*^®£&itBifrffi3a2ji 
&mm&.zfi5:m ©a««iEB*fiBxttajta*r ® £ it 

[0124] • iWei8flJREfiftfli©a««jEnJWHS. 

[0125] • wiEj8fflaasiiE)g#T05£, n^sffia 

L. ififfla«J»iEBl7T®£. wsejffffla«*ft»:*^ir» 
TififflStt. ^it^&rjcjgfflfflj^© 5 5 />& < t jft 

[0 12 6] • BfJf3ififfla««IEJffl#TM£. &3££iil® 

t sm^s® t \z# nx*ti*n s <ia2& taut £ nfc 
t. z.<D&m<Dmmmi, 2, 3£i&Bjj-r.z>„ ^ 

JK091. 2, 3TI1 U>X©a®**Jl®ilx, s® 

*aa®£LT^*. 

[0 12 7] 

m (A, B, C, D) ©* (R) BRtfe (L) WiZ&Vt 

•s^fflaa. jfifflaaRt/SjGPD©is*x-iS'*±tf 
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[0 12 8] 









AS* fXi 


















s 


c 




s 


c 


W 


P D 


P D 






+ 1.50 


— 1,75 


76 






ru 




o u 


A 


L 


+ 1.26 


4-2,00 


95 


4-3.76 


-1.75 


100 






B 


R 


-5.25 


-1.50 


95 


-3.60 


-1.75 


90 


6 4 


6 0 


B 


L 


-4.25 


-1.75 


80 


-2.50 


-2.00 


80 






C 


R 


-0.00 


-1.00 


10 


+ 3.00 


-0.75 


20 


6 2 


5 6 


C 


L 


-1.00 


-1.00 


165 


+ 1.75 


-1.00 


170 






D 


R 


4-1.75 


-1.25 


86 


+ 4.75 


-1.26 


90 


5 9 


5 4 


D 


L 


4-1.50 


-0.75 


90 


+ 4.60 


-0.60 


90 







*l©BS&«ffl#A©R!S©0<J«. iSffl«&«7 5fg2j 
|pJT«+1. 5 0 d p t t 1 6 5ffi^tn] 
Ttt-0. 2 5dpt (S+CCDfll) tCte^TtA-Su 
X, WTn«it«T!**a*, 1 6 5^|i]Bi^fiS 
CaoTt^iiAWS. ififfl«$:«7 5S^I«]T*« 
+ 3. 75dpt, 16 5lMTtt+2. 5 0dpt 

«w©B*ws«&fij/ii-rntf, coitjtjst* - 1 

[0 12 9] fc*BBOififflS****t>ttspi^flE 
X©ffl*Tli. ^<©J§£;£;&Bg©JinAg?£^L<I£;£ 

<fc**»£« < HOT, »if©»^&&TJPA 

[0 13 0] SlO#ffl#A(DRBST«. jfiffl^flER 
+ 0. 6 2 5, jfiffl¥J9«&+3. 12 5T»5)5^, 
JjDAte2. 5 0 0 dptT&&. 

[0131] mcmmmACDLmx'U, mmw-^&fk+ 
o. 2 5 o . mmw-t%m$k+ 2 . 8 7 s-c&s^s, jn 



A«2 . 6 2 5dptT*5. fe&T*D Aft! 

(1) ¥i%aE«©atttor3i>-c»*fc«>. as«-r*. 

(2) *a-fclOAS#*fc«>K:, HPAfliE««**^H5fC 
^fc>i*-5. RBg©ififfl«S + 3. 7 5T1iS<, S + 

20 3. 8 7 5 CT5o 

(3) flqA*#**<r»£. an • s*ojftT?^5W3tco 
t. jqAS^/h*oia-5^-&t>-a-s. LBg©jfiffl«s + 

3. 7 5Wi<, S + 3. 6 2 5(C-ra. 

(4) ss*igfc^te-e-a. 

[0132] *(B*«a»*R«t6«. (3) tra 

£0. 2 5 d p t X^^^T^jtHS-feSftllLT^ifc 
b>X©iWfEf?litM£. gffilxT*>S*6KJ0X-r*O 
30 T. d©J:"5«t«*^»»l»5^Rrffittt<5. 
[0 13 3] 

[*5£0iJ2] ^©HJS0iJ2T*«. lOAS&IMrr-Bfttt 

[0 13 4] 
[«2] 







\z2. oom< 








3.97 # — y 




3.97 


3.97 tf-^ 




4.00 X— 


2.00 # — ? 


2.02*-:/ 


2.02 # — 


mmm& 


+0.00dpt 


+2.02dpt 


+ 2.00dpt 


+2.00dpt 




+2.00dpt 


+ 4.05dpt 


+ 4.03dpt 


+4.00dpt 




+ 2.0Odpt 


+ 4.08dpt 


+ 4.06dpt 


+ 4.03dpt 



»M«w-fcfiv»Ttt, mmm*-o. oodpt, 

BEK+2-. 0 0 d p t K«t*J:5K:ia:W-bfcU>X©* 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows th e wor( j which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The progressive focal lens for glasses which set up the astigmatism frequency of the field for 
**, and the astigmatism frequency of the field for Kon according to the individual based on a glasses 
wearer's astigmatism frequency for ****** ? and the astigmatism frequency for ****** in the 
progressive focal lens for glasses equipped with the field for ** and the field for Kon from which 
refractive power is different, and the progressive field where refractive power changes graduated among 
both fields. 

[Claim 2] The progressive focal lens for glasses whose lens rear face by the side of an eyeball the lens 
front face by the side of a body is the spherical surface in claim 1, and is a synthetic refracting interface 
of a progressive refracting interface, and the object for ** and the astigmatism correction refracting 
interface for Kon. 

[Claim 3] The progressive focal lens for glasses whose lens rear face by the side of an eyeball the lens 
front face by the side of a body is a synthetic refracting interface of a progressive refracting interface, 
and the object for ** and the astigmatism correction refracting interface for Kon in claim 1, and is the 
spherical surface. 

[Claim 4] The progressive focal lens for glasses whose lens rear face by the side of an eyeball the lens 
front faces by the side of a body are a progressive refracting interface or an object for **, and an 
astigmatism correction refracting interface for Kon in claim 1, and is the object for ** and an 
astigmatism correction refracting interface for Kon, or a progressive refracting interface. 
[Claim 5] It is the progressive focal lens for glasses to which said astigmatism correction refracting 
interface for ** is set based on the astigmatism frequency for ******, said astigmatism correction 
refracting interface for Kon is set in any 1 term of claims 2-4 based on the astigmatism frequency for 
******, and far and near both the astigmatism correction refracting interface is smoothly connected by 
the curved surface. 

[Claim 6] It is the progressive focal lens for glasses with which said astigmatism correction refracting 
interface for ** is set up for the field for ** at least based on the astigmatism frequency for ****** 
among the field for ** on the rear face of a lens, a progressive field, and the field for Kon, and the 
astigmatism correction refracting interface for Kon is set up for the field for Kon at least among the field 
for Kon, a progressive field, and the field for ** in claim 5 based on the astigmatism frequency for 

[Claim 7] It is the progressive focal lens for glasses which compounds two refracting interfaces which 
divided said astigmatism correction refracting interface for Kon into the strongest ****** and the 
maximum ******** i n claim 6, and were set as target frequency, respectively. 

[Claim 8] In claim 7 the refracting interface of either said strongest ****** or the maximum ******** 
If the function showing the configuration of said progressive refracting interface (21) is set to fp (x y) 
The progressive focal lens for glasses which is the level frequency correction refracting interface (24H) 
of the imagination set up so that it might become target level frequency (Dh) to this progressive 
refracting interface (21) by multiplying this function fp (x y) by the 1st correction factor (kl). 
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[Claim 9] It is the progressive focal lens for glasses set up so that the refracting interface of another side 
of said strongest ****** or the maximum ******** may be a perpendicular frequency correction 
refracting interface (24V) set up by the function in claim 8 so that it may become target perpendicular 
frequency (Dv), and this refracting interface (24V) may cancel the change frequency (deltad) of the 
perpendicularly it changed on the occasion of a setup of the level frequency correction refracting 
interface (24H) of said imagination. 

[Claim 10] It is the progressive focal lens for glasses which said synthetic astigmatism correction 
refracting interface sets up the astigmatism inclination of axis of the astigmatism correction refracting 
interface for **, and the astigmatism inclination of axis of the astigmatism correction refracting interface 
for Kon in claim 5 or 6, respectively, and is compounded. 

[Claim 1 1] In claim 5 or 6 the configuration of said astigmatism correction refracting interface for ** 
When it is expressed with the coordinate ftf (x y) of a toric side and rl or r2, and the minimum radius of 
curvature are set to r2 or rl for the maximum radius of curvature of a toric side, said coordinate ftf (x y) 
is ftf(x y) =rl-root {[rl-r2+root(r22-y2)] 2-x2}. 

It is set up by the upper type. The configuration of the astigmatism correction refracting interface for 
Kon When it is expressed with the coordinate ftn (x y) of a toric side and the maximum radius of 
curvature of a toric side is made into r2' or rl 1 , rl' or r2', and the minimum radius of curvature said 
coordinate ftn (x y) ftn(x y) =rl'-root {[rl'-r2 l +root(r2 , 2-y2)] 2-x2} 

It is the progressive focal lens for glasses to which it is set by the upper type and said astigmatism 
correction refracting interface for ** and the astigmatism correction refracting interface for Kon are 
smoothly connected by the curved surface. 

[Claim 12] In claim 5 or 6 the configuration of said astigmatism correction refracting interface for ** 
Are expressed with the coordinate ftf (x y) of a toric side, and if the curvature of r2 or rl, and a toric side 
is set to Cx=l / rl, Cy=l / r2 for rl or r2, and the minimum radius of curvature, the maximum radius of 
curvature of a toric side ftf(x y) =(Cx and x2+Cy-y2)/[l+root (1-Cx2 and x2+Cy2, and y2)] 
It is set up by the upper type. The configuration of the astigmatism correction refracting interface for 
Kon Are expressed with the coordinate ftn (x y) of a toric side, and if the curvature of r2' or rl 1 , and a 
toric side is made into Cx=l/rr, and Cy=l/r2 f for rl' or r2 f , and the minimum radius of curvature, the 
maximum radius of curvature of a toric side ftn(x y) =(Cx and x2+Cy-y2)/[l+root (1-Cx2 and x2+Cy2, 
and y2)] 

It is the progressive focal lens for glasses to which it is set by the upper type and said astigmatism 
correction refracting interface for ** and the astigmatism correction refracting interface for Kon are 
smoothly connected by the curved surface. 

[Claim 13] If make the intersection on the direction of an optical axis passing through the geometric 
core on the rear face of a lens of the z-axis, i.e., the direction, and the rear face of a lens into a top-most- 
vertices location in claim 9, the horizontal direction passing through this top-most- vertices location is 
made into the direction of a x axis and it is perpendicularly made into the direction of the y-axis The 
configuration of said perpendicular frequency correction refracting interface (24V) The flat surface as 
which the coordinate value of the direction of the z-axis is expressed in linear-function fVf(y) =h-y+i by 
x in the field for ** (24Va), The curved surface which the coordinate value of the direction of the z-axis 
about the direction of the y-axis is set as target frequency corresponding to a **** field, and is expressed 
with quadratic function fvn(y) =e-y2+f-y+g by x (24Vb), Corresponding to a progressive field, the 
coordinate value of the direction of the z-axis about the direction of the y-axis connects smoothly said 
flat surface (24Va) and curved surface (24Vb). And the progressive focal lens for glasses set up by the 
curved surface (24Vc) expressed with cubic function fvm(y) =a-y3+b-y2+c-y+d by x. 
[Claim 14] In claim 13 the configuration of said perpendicular frequency correction refracting interface 
(24V) the function fVf (y) with which a temporary perpendicular frequency correction refracting 
interface (24V ? ) is expressed based on the change frequency (deltad) of the perpendicularly it changed 
on the occasion of a setup of the level frequency correction refracting interface (24H) of said 
imagination, and the target perpendicular frequency in the astigmatism for Kon - ' - The progressive 
focal lens for glasses set up so that it may finally become target perpendicular frequency by setting up 
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fvn(y) 1 and fvm (y) f , and performing the 2nd asymptotic stroke which multiplies these functions by the 
2nd correction factor k2. 

[Claim 15] In claim 6, the number of the Kon supplies of said astigmatism correction refracting interface 
for Kon is set up as what added the frequency addition element to the frequency for **. This frequency 
addition element As opposed to whenever [ subscription / which multiplied the function showing a 
progressive refracting interface by the 1st correction factor kl, and was set as it ] It is the progressive 
focal lens for glasses with which the frequency of a slanting longitudinal direction covers the whole 
region, this slanting special astigmatism side is set as zero by adding the frequency of a slanting special 
astigmatism side and being set up, and the frequency of the slanting lengthwise direction which 
intersects perpendicularly with said slanting longitudinal direction is set as target frequency. 
[Claim 16] It is the progressive focal lens for glasses with which the frequency of the level direction of a 
x axis covers the whole region, this perpendicular special astigmatism side is set as zero by said 
frequency addition element's adding the frequency of a perpendicular special astigmatism side further in 
claim 15, and being set up, and the frequency of the perpendicular direction of the y-axis is set as target 
perpendicular frequency. 

[Claim 17] It is the manufacture approach of the progressive focal lens for glasses equipped with the 
field for ** and the field for Kon from which refractive power is different, and the progressive field 
where refractive power changes graduated among both fields. As opposed to the spherical surface 
beforehand set as the lens rear face by the side of an eyeball, or the lens front face by the side of a body 
About the 1st line that compounds the original successive promotion refracting interface set up only for 
the purpose of demonstrating a predetermined eyesight amendment property without the astigmatism 
frequency in the field for **, and the field for Kon, About the 2nd line that asks for the astigmatism 
correction refracting interface for original ** only for the purpose of the field for ** demonstrating a 
predetermined astigmatism correction property while on said lens rear face or the front face of a lens, 
The 3rd stroke which asks for the astigmatism correction refracting interface for original Kon only for 
the purpose of the field for Kon demonstrating a predetermined astigmatism correction property while 
on said lens rear face or the front face of a lens, The lens rear face or lens front face of the progressive 
focal lens for glasses Said spherical surface, an original successive promotion refracting interface, It has 
the 4th stroke compounded from the astigmatism correction refracting interface for original **, and the 
astigmatism correction refracting interface for original Kon. The manufacture approach of the 
progressive focal lens for glasses characterized by processing the front face or rear face of a lens with 
lens processing equipment based on the coordinate data of said synthetic refracting interface finally 
compounded. 

[Claim 18] The formula fs (x y) which said about 1st line sets a lens front face as the spherical surface of 
predetermined curvature, and expresses the spherical surface by the side of a lens rear face in claim 17, z 
parallel to the optical axis from the top-most-vertices location of this spherical surface to an original 
successive promotion refracting interface It is carried out by the following formula showing the amount 
Z of sags which compounded the function fp (x y) showing the distance of shaft orientations, and is Z=fs 
(x y)+fp (x y). 

When the radius of curvature of the base curve of the spherical surface on the rear face of a lens is set to 
r, the formula fs (x y) showing said spherical surface is fs(x y) =r-root (r2-x2-y2). 
The manufacture approach of the progressive focal lens for glasses which is come out of and called for 
and which is a thing. 

[Claim 19] In claim 18 said astigmatism correction refracting interface for original ** When it is 
expressed with the coordinate ftf (x y) of a toric side and rl or r2, and the minimum radius of curvature 
are set to r2 or rl for the maximum radius of curvature of a toric side, said coordinate ftf (x y) is ftf(x y) 
=rl-root {[rl-r2+root(r22-y2)] 2-x2}. 

It is alike and asks more. Said astigmatism correction refracting interface for original Kon When it is 
expressed with the coordinate ftn (x y) of a toric side and the maximum radius of curvature of a toric 
side is made into r2' or rl 1 , rl' or x2\ and the minimum radius of curvature said coordinate ftn (x y) The 
manufacture approach of the progressive focal lens for glasses called for by ftn(x y) =rl f -root {[rl f - 
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r2'+root(r2'2-y2)] 2-x2}. 

[Claim 20] The function ftf (x y) which expresses said astigmatism correction refracting interface for 
original ** with said function fp (x y) which sets up the configuration of said original successive 
promotion refracting interface in claim 19 is added, and it is Sl=fp(x y)+ftf (x y). 
the degree type which multiplied the function fp (x y) of the above-mentioned formula by the 1st 
correction factor kl ~ S2=kl and fp(x y)+ftf (x y) 

The level frequency correction refracting interface (24H) of imagination is set up according to the 1st 
asymptotic stroke which approaches target level frequency (Dh) in the frequency of only the direction of 
a horizontal (x axis) in the field for Kon by it being alike, setting and changing the 1st correction factor 
kl to two or more steps. On the other hand, the frequency of only the direction of a perpendicular (y- 
axis) in the field for Kon In said 1st asymptotic stroke, it is based on the frequency (deltad) which 
changed perpendicularly according to the 1st correction factor kl, and the perpendicular frequency of 
the astigmatism correction refracting interface for Kon (23). It is temporarily set up by three cutting 
functions showing a temporary perpendicular frequency correction refracting interface (24V). fvf(y) 
, =h-y+i= constant = 0 ... (h f ) 
fVm(y) '=a-y3+b-y2+c-y+d ... (i*) 
frn(y) '=e-y2+f-y+g ... (j') 

However, corresponding to the field for **, express a flat surface, and, as for (h'), (j') expresses a curved 
surface corresponding to the field for Kon. (i') is the degree type which expressed the curved surface 
which connects said flat surface and curved surface smoothly corresponding to a progressive field, and 
multiplied the above-mentioned formula (i ! ) and (j 1 ) by the 2nd correction factor k2. fvm(y) =k2 (a- 
y3+b-y2+c-y+d) ... (i) 
fvn(y) =k2 (e-y2+f-y+g) ... (j) 

A target perpendicular frequency correction refracting interface (24V) is set up according to the 2nd 
asymptotic stroke which approaches target perpendicular frequency (Dv) in the frequency of only the 
direction of a perpendicular (y-axis) in the field for Kon by it being alike, setting and changing the 2nd 
correction factor k2 to two or more steps. The manufacture approach of the progressive focal lens for 
glasses of compounding the above-mentioned perpendicular frequency correction refracting interface 
(24V) and the level frequency correction refracting interface (24H) of the imagination called for 
according to said 1st asymptotic stroke, and setting up the astigmatism correction refracting interface for 
Kon (23). 

[Claim 21] Said perpendicular frequency correction refracting interface expressed with a quadratic 
function in claim 20 is the manufacture approach of the progressive focal lens for glasses that vertical 
frequency is connected by the curved surface expressed with the cubic function which connects 
smoothly the flat surface expressed with the linear function of zero, and the curved surface expressed 
with said flat surface and above-mentioned quadratic function corresponding to a progressive field, 
corresponding to the field for **. 

[Claim 22] The glasses characterized by having cut the progressive focal lens for glasses according to 
claim 1 to 16 into the predetermined configuration, and equipping the frame for glasses with it. 
[Claim 23] The glasses which set up the distance of two cores of the field for Kon set up on the main 
gaze line of a lens on either side according to the individual in claim 22 regardless of the distance of two 
cores of the field for ** similarly set up on the main gaze line of a lens on either side. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the glasses which used the progressive focal lens for 

glasses for the progressive focal lens for glasses, and its manufacture approach list. 

[0002] 

[Description of the Prior Art] For example, the muscular power which adjusts the lens of an eyeball 
tends to decline, the image formation capacity of a short distance declines, and an old age person uses 
nearsightedness spectacles (spectacles for the aged) in order to compensate this. However, the glasses 
only for myopia are removed when there is no need, or they are again hung on the glasses for long 
sights. In order to cancel the troublesomeness of this substitute, there is a progressive focal lens for 
glasses for using single glasses for a bifocal. 

[0003] The field for ** was established in the top section of a lens, it established the field for Kon in the 
bottom section, and this progressive focal lens for glasses has prepared the progressive field in the 
middle of the field for **, and the field for Kon as a field for inside. Furthermore, if it explains in full 
detail, progressive focal lens 1 1 A for glasses is on the main gaze line 12 which passes near the 
geometric core 01 of lens 1 1 A, as shown in drawing 16 , and makes the upper field the field 13 for ** 
near the spherical surface or the spherical surface from the 1st horizontal line LI passing through the 
core 02 for ** of being located near said geometric core 01. Moreover, from the 2nd horizontal line L2 
which passes along the downward core 03 for Kon rather than the geometric core 01 on said main gaze 
line 12, a downward field is made into the field 14 for Kon, and the middle of both lines LI and L2 is 
made into the progressive field 15. 

[0004] By the way, there are some which gave the cylinder refractive power for correcting the 
astigmatism to the above-mentioned progressive focal lens 1 lfor glasses A, and what is shown in a re- 
official announcement patent (international public presentation number WO 97/19382) as this example 
is proposed. As shown in drawing 17 , this lens 1 1 A makes the spherical surface the lens front face 16 
by the side of a body, and the compound refracting interface 18 which compounded the toric side to the 
progressive refracting interface to the lens rear face 17 by the side of an eyeball is formed. That is, the 
lens rear face 17 is the compound refracting interface 18 by which the original successive promotion 
refracting interface to which this rear face was set only for the purpose of demonstrating a 
predetermined refraction property without astigmatism frequency, and the original toric side where said 
lens rear face 17 was set up only for the purpose of demonstrating a desired astigmatism correction 
property were compounded. 

[0005] Since the original toric side is set up based on one measurement data of whenever [ astigmatism / 
which was acquired by far view ] when the above-mentioned conventional progressive focal lens for 
glasses is used as glasses, a problem is not produced at the time of far view. However, it turned out that 
there is a problem that astigmatic correction is not performed proper in the case of near vewing, such as 
reading. 

[0006] By far view and near vewing, generally the magnitude of whenever [ astigmatism ] differs and 
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two factors can be considered as the reason. It is for a beam of light to carry out incidence to lens 1 1 A 
from a slanting lower part in near vewing as the 1st factor. 

[0007] It is possible that whenever [ astigmatism / which differs from far view in actual near vewing as 
the 2nd factor according to the structure of an eyeball ] arises. For example, since an old age person's 
lens has hardened, in near vewing, a lens becomes slanting. For this reason, it turned out that the 
astigmatism which originates in the structure of an eyeball in the case of near vewing occurs. That is, 
degradation of a ciliary body and a lens is mentioned to the cause of a presbyopia, and the cause of main 
is considered to be degradation of a lens. When a ciliary body is extended, became a strong convex lens 
and will be suitable for near vewing of the lens which has not deteriorated. Since the form of a lens 32 
cannot change easily even if a ciliary body 31 is extended as shown in drawing 18 in the case of the 
presbyope, near becomes hard to see, a lens 32 becomes slanting at this time, and it is surmised that the 
astigmatism occurs. 

[0008] Although it was thought effective in reducing fatigue of the eye in near vewing to correct the 
astigmatism of**** proper, conventionally, the progressive focal lens for glasses which performs 
astigmatism correction based on the astigmatism frequency of far view and near vewing, respectively 
was not proposed, but had the problem that fatigue of the eye in near vewing could not be reduced. 
Moreover, priority of the astigmatism correction for Kon produces the problem of whenever [ of the 
astigmatism for ** ] stopping suiting shortly. 

[0009] In addition, a certain thing found those from whom 0.25 or more DEOPUTA of differences of 
whenever [ astigmatism ] changes by far view and near vewing more than the moiety as a result of 
investigation of whenever [ astigmatism ]. If light penetrates aslant in the field for Kon of a progressive 
focal lens as the 1st factor described, the same phenomenon as the astigmatism will occur. In order to 
correct this false astigmatism, what gave and gave the astigmatism to the progressive refracting interface 
purposely is proposed conventionally. What is shown in JP,2-39768,B, JP,8-220489,A, or the patent No. 
2576054 official report as this lens is proposed. The place made into the summary of these progressive 
focal lenses is constituted so that only generating of the astigmatism by the slanting transmitted light 
may be canceled. 

[0010] According to the publication of above-mentioned JP,8-220489,A, when the flux of light carries 
out incidence aslant to a lens side, even if the point on the lens side through which the flux of light 
passes is the so-called ****** ? astigmatism arises in transmitted light flux. The spherical surface is a 
curved surface whose everywhere is when the flux of light carries out incidence 

perpendicularly, astigmatism is not produced, but when the flux of light carries out incidence aslant like 
[ in the case of seeing the object besides the optical axis of a lens ], astigmatism arises. The amount of 
the astigmatism produced when the flux of light passes one on a certain curved surface is decided from 
whenever [ magnitude / of the maximum curvature Gl of a curved surface /, magnitude / of the 
minimum curvature G2 /, and incident angle / of the flux of light ], and a direction. At this time, if the 
astigmatism produced, respectively with the lens front face by the side of a body and the lens rear face 
by the side of an eyeball is the combination canceled exactly, a residual aberration will not be generated. 

[001 1] While filling specific relation with the beam-of-light incident angle alpha on the front face of a 
lens, and the beam-of-light angle of emergence beta on the rear face of a lens, the astigmatism produced 
on the lens front face and the astigmatism produced with the lens rear face negate each other. Therefore, 
even if the combination of curvature is the same, when the incident angle of the flux of light changes 
with the inclination on the front face of a lens etc., it remains, without canceling astigmatism. That is, 
even if it is the combination of the spherical surface of the optimal curvature, when the angle of 
incidence of the flux of light differs from a single focal lens, astigmatism will occur and dotage of an 
image will arise. 

[0012] Incidence of the flux of light to which the field for Kon is located in the place distant from the 
optical axis in many cases, and generally penetrates the field for Kon as a gestalt of a progressive 
spectacle lens is aslant carried out to a progressive side. From this, in the conventional progressive side 
configuration, astigmatism occurs to the field for Kon and the clear vision zone is narrowed. In order to 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/23/2006 



JP,2001-021846,A [DETAILED DESCRIPTION] 



Page 3 of 22 



solve this, in the latter Prior art, it is going to amend the astigmatism generated in order that the flux of 
light may carry out oblique incidence to a lens front face by giving curvature difference deltaG to a 
progressive side. 

[0013] Therefore, in the latter conventional example mentioned above, at all, there is no cure of the 2nd 
factor, is not able to have an astigmatism correction function according to a wearer, and fatigue of the 
eye in near vewing was not able to be reduced. 

[0014] This invention is made paying attention to the trouble which exists in such a Prior art, and that 
purpose corrects the astigmatism in near vewing proper, and is to offer the glasses which used the 
progressive focal lens for glasses for the progressive focal lens for glasses which can reduce fatigue, and 
its manufacture approach list. 
[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention according to 
claim 1 has set up the astigmatism frequency of the field for **, and the astigmatism frequency of the 
field for Kon according to an individual based on a glasses wearer's astigmatism frequency for ******, 
and the astigmatism frequency for ****** in the progressive focal lens for glasses equipped with the 
field for ** and the field for Kon from which refractive power is different, and the progressive field 
from which refractive power changes graduated among both fields. 

[0016] In claim 1, the lens front face by the side of a body is the spherical surface, and the lens rear face 
by the side of an eyeball of invention according to claim 2 is a synthetic refracting interface of a 
progressive refracting interface, and the object for ** and the astigmatism correction refracting interface 
for Kon. 

[0017] Invention according to claim 3 is the synthetic refracting interface of the astigmatism correction 
refracting interface for a progressive refracting interface, and the objects for ** and Kon in the lens front 
face by the side of a body in claim 1, and the lens rear face by the side of an eyeball is the spherical 
surface. 

[0018] Invention according to claim 4 is an astigmatism correction refracting interface for a progressive 
refracting interface or the object for **, and Kon in the lens front face by the side of a body in claim 1, 
and the lens rear face by the side of an eyeball is the object for ** and an astigmatism correction 
refracting interface for Kon, or a progressive refracting interface. 

[0019] In any 1 term of claims 2-4, said astigmatism correction refracting interface for ** is set up for 
invention according to claim 5 based on the astigmatism frequency for ******, said astigmatism 
correction refracting interface for Kon is set up based on the astigmatism frequency for ******, and far 
and near both the astigmatism correction refracting interface is smoothly connected by the curved 
surface. 

[0020] In claim 5, said astigmatism correction refracting interface for ** is set up for invention 
according to claim 6 for the field for ** at least based on the astigmatism frequency for ****** among 
the field for ** on the rear face of a lens, a progressive field, and the field for Kon, and the astigmatism 
correction refracting interface for Kon is set up for the field for Kon at least among the field for Kon, a 
progressive field, and the field for ** based on the astigmatism frequency for ******, 
[0021] Invention according to claim 7 compounds two refracting interfaces which divided said 
astigmatism correction refracting interface for Kon into the strongest ****** and the maximum 
********, and were set as target frequency, respectively in claim 6. 

[0022] Invention according to claim 8 is set to claim 7. The refracting interface of either said strongest 
****** or the maximum ******** When the function showing the configuration of said progressive 
refracting interface (21) is set to fp (x y), it is the level frequency correction refracting interface (24H) of 
the imagination set up so that it might become target level frequency (Dh) to this progressive refracting 
interface (21) by multiplying this function fp (x y) by the 1st correction factor (kl). 
[0023] Invention according to claim 9 is set to claim 8. The refracting interface of another side of said 
strongest ****** 0 r the maximum ******** it is the perpendicular frequency correction refracting 
interface (24V) set up by the function so that it might become target perpendicular frequency (Dv). This 
refracting interface (24V) Invention according to claim 10 set up so that the change frequency (deltad) 
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of the perpendicularly it changed on the occasion of a setup of the level frequency correction refracting 
interface (24H) of said imagination may be canceled In claim 5 or 6, said synthetic astigmatism 
correction refracting interface sets up the astigmatism inclination of axis of the astigmatism correction 
refracting interface for **, and the astigmatism inclination of axis of the astigmatism correction 
refracting interface for Kon, respectively, and is compounded. 

[0024] Invention according to claim 1 1 is set to claim 5 or 6. The configuration of said astigmatism 
correction refracting interface for ** When it is expressed with the coordinate ftf (x y) of a toric side and 
rl or r2, and the minimum radius of curvature are set to r2 or rl for the maximum radius of curvature of 
a toric side, said coordinate ftf (x y) is ftf(x y) =rl-root {[rl-r2+root(r22-y2)] 2-x2}. 
It is set up by the upper type. The configuration of the astigmatism correction refracting interface for 
Kon When it is expressed with the coordinate ftn (x y) of a toric side and the maximum radius of 
curvature of a toric side is made into r2 f or rl', rl* or r2\ and the minimum radius of curvature said 
coordinate ftn (x y) ftn(x y) =rl'-root {[rl , -r2 , +root(r2 , 2-y2)] 2-x2} 

It is set up by the upper type and said astigmatism correction refracting interface for ** and the 
astigmatism correction refracting interface for Kon are smoothly connected by the curved surface. 
[0025] Invention according to claim 12 is set to claim 5 or 6. The configuration of said astigmatism 
correction refracting interface for ** Are expressed with the coordinate ftf (x y) of a toric side, and if the 
curvature of r2 or rl, and a toric side is set to Cx=l / rl, Cy=l / r2 for rl or r2, and the minimum radius 
of curvature, the maximum radius of curvature of a toric side ftf(x y) =(Cx and x2+Cy-y2)/[l+root (1- 
Cx2 and x2+Cy2, and y2)] 

It is set up by the upper type. The configuration of the astigmatism correction refracting interface for 
Kon Are expressed with the coordinate ftn (x y) of a toric side, and if the curvature of r2' or rl f , and a 
toric side is made into Cx=l/rr, and Cy=l/r2' for rl' or r2 ? , and the minimum radius of curvature, the 
maximum radius of curvature of a toric side ftn(x y) =(Cx and x2+Cy-y2)/[l+root (1-Cx2 and x2+Cy2, 
and y2)] 

It is set up by the upper type and said astigmatism correction refracting interface for ** and the 
astigmatism correction refracting interface for Kon are smoothly connected by the curved surface. 
[0026] If invention according to claim 13 makes the intersection on the direction of an optical axis 
passing through the geometric core on the rear face of a lens of the z-axis, i.e., the direction, and the rear 
face of a lens a top-most- vertices location in claim 9, the horizontal direction passing through this top- 
most-vertices location is made into the direction of a x axis and it is perpendicularly made into the 
direction of the y-axis The configuration of said perpendicular frequency correction refracting interface 
(24 V) The flat surface as which the coordinate value of the direction of the z-axis is expressed in linear- 
function fvf(y) =h-y+i by x in the field for ** (24 Va), The curved surface which the coordinate value of 
the direction of the z-axis about the direction of the y-axis is set as target frequency corresponding to a 
**** field, and is expressed with quadratic function fVn(y) =e-y2+f-y+g by x (24 Vb), It is set up by the 
curved surface (24Vc) which the coordinate value of the direction of the z-axis about the direction of the 
y-axis connects smoothly said flat surface (24Va) and curved surface (24Vb) corresponding to a 
progressive field, and is expressed with cubic function fVm(y) =a-y3+b-y2+c-y+d by x. 
[0027] Invention according to claim 14 is set to claim 13. The configuration of said perpendicular 
frequency correction refracting interface (24V) the function fvf (y) with which a temporary 
perpendicular frequency correction refracting interface (24V) is expressed based on the change 
frequency (deltad) of the perpendicularly it changed on the occasion of a setup of the level frequency 
correction refracting interface (24H) of said imagination, and the target perpendicular frequency in the 
astigmatism for Kon - ? - By setting up fvn(y) 1 and fVm (y) and performing the 2nd asymptotic stroke 
which multiplies these functions by the 2nd correction factor k2, it is set up so that it may finally 
become target perpendicular frequency. 

[0028] The number of the Kon supplies of said astigmatism correction refracting interface for Kon is set 
up as that to which invention according to claim 15 added the frequency addition element to the 
frequency for ** in claim 6. This frequency addition element As opposed to whenever [ subscription / 
which multiplied the function showing a progressive refracting interface by the 1st correction factor kl, 
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and was set as it ] The frequency of a slanting special astigmatism side is added and it is set up, and the 
frequency of a slanting longitudinal direction covers the whole region, this slanting special astigmatism 
side is set as zero, and the frequency of the slanting lengthwise direction which intersects 
perpendicularly with said slanting longitudinal direction is set as target frequency. 
[0029] In claim 15, as for invention according to claim 16, said frequency addition element adds the 
frequency of a perpendicular special astigmatism side further, and it is set up, and the frequency of the 
level direction of a x axis covers the whole region, this perpendicular special astigmatism side is set as 
zero, and the frequency of the perpendicular direction of the y-axis is set as target perpendicular 
frequency. 

[0030] The field for ** and the field for Kon from which, as for invention according to claim 17, 
refractive power is different, Refractive power is the manufacture approach of the progressive focal lens 
for glasses equipped with the progressive field which changes graduated among both fields. As opposed 
to the spherical surface beforehand set as the lens rear face by the side of an eyeball, or the lens front 
face by the side of a body About the 1st line that compounds the original successive promotion 
refracting interface set up only for the purpose of demonstrating a predetermined eyesight amendment 
property without the astigmatism frequency in the field for **, and the field for Kon, About the 2nd line 
that asks for the astigmatism correction refracting interface for original ** only for the purpose of the 
field for ** demonstrating a predetermined astigmatism correction property while on said lens rear face 
or the front face of a lens, The 3rd stroke which asks for the astigmatism correction refracting interface 
for original Kon only for the purpose of the field for Kon demonstrating a predetermined astigmatism 
correction property while on said lens rear face or the front face of a lens, The lens rear face or lens front 
face of the progressive focal lens for glasses Said spherical surface, an original successive promotion 
refracting interface, It has the 4th stroke compounded from the astigmatism correction refracting 
interface for original **, and the astigmatism correction refracting interface for original Kon, and is 
characterized by processing the front face or rear face of a lens with lens processing equipment based on 
the coordinate data of said synthetic refracting interface finally compounded. 

[0031] Invention according to claim 18 is set to claim 17. Said about 1st line The formula fs (x y) which 
sets a lens front face as the spherical surface of predetermined curvature, and expresses the spherical 
surface by the side of a lens rear face, z parallel to the optical axis from the top-most- vertices location of 
this spherical surface to an original successive promotion refracting interface It is carried out by the 
following formula showing the amount Z of sags which compounded the function fp (x y) showing the 
distance of shaft orientations, and is Z=fs(x y)+fp (x y). 

When the radius of curvature of the base curve of the spherical surface on the rear face of a lens is set to 
r, the formula fs (x y) showing said spherical surface is fs(x y) =r-root (r2-x2-y2). 
It comes out and asks. 

[0032] In invention according to claim 19 and claim 18 said astigmatism correction refracting interface 
for original ** When it is expressed with the coordinate ftf (x y) of a toric side and rl or r2, and the 
minimum radius of curvature are set to r2 or rl for the maximum radius of curvature of a toric side, said 
coordinate ftf (x y) is ftf(x y) =rl-root {[rl-r2+root(r22-y2)] 2-x2}. 

It is alike and asks more. Said astigmatism correction refracting interface for original Kon When it is 
expressed with the coordinate ftn (x y) of a toric side and the maximum radius of curvature of a toric 
side is made into r2 f or rl', rl' or r2\ and the minimum radius of curvature said coordinate ftn (x y) It 
asks by ftn(x y) =rl'-root {[rr-r2'+root(r2'2-y2)] 2-x2}. 

[0033] The function ftf (x y) which expresses said astigmatism correction refracting interface for 
original ** with said function fp (x y) which sets up the configuration of said original successive 
promotion refracting interface in claim 19 is added, and invention according to claim 20 is Sl=fp(x y) 
+ftf(xy). 

the degree type which multiplied the function fp (x y) of the above-mentioned formula by the 1st 
correction factor kl — S2=kl and fp(x y)+ftf (x y) 

The level frequency correction refracting interface (24H) of imagination is set up according to the 1 st 
asymptotic stroke which approaches target level frequency (Dh) in the frequency of only the direction of 
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a horizontal (x axis) in the field for Kon by it being alike, setting and changing the 1st correction factor 
kl to two or more steps. On the other hand, the frequency of only the direction of a perpendicular (y- 
axis) in the field for Kon In said 1st asymptotic stroke, it is based on the frequency (deltad) which 
changed perpendicularly according to the 1st correction factor kl, and the perpendicular frequency of 
the astigmatism correction refracting interface for Kon (23). It is temporarily set up by three cutting 
functions showing a temporary perpendicular frequency correction refracting interface (24V). fvf(y) 
'=h-y+i= constant = 0 ... (h') 
fVm(y) '=a-y3+b-y2+c-y+d ... (i') 
fvn(y) '=e-y2+f-y+g ... (j') 

However, corresponding to the field for **, express a flat surface, and, as for (h'), (j') expresses a curved 
surface corresponding to the field for Kon. (i') is the degree type which expressed the curved surface 
which connects said flat surface and curved surface smoothly corresponding to a progressive field, and 
multiplied the above-mentioned formula (i') and (j f ) by the 2nd correction factor k2. fvm(y) =k2 (a- 
y3+b-y2+c-y+d) ... (i) 
fVn(y) =k2 (e-y2+f-y+g) ... (j) 

A target perpendicular frequency correction refracting interface (24V) is set up according to the 2nd 
asymptotic stroke which approaches target perpendicular frequency (Dv) in the frequency of only the 
direction of a perpendicular (y-axis) in the field for Kon by it being alike, setting and changing the 2nd 
correction factor k2 to two or more steps. The above-mentioned perpendicular frequency correction 
refracting interface (24V) and the level frequency correction refracting interface (24H) of the 
imagination called for according to said 1st asymptotic stroke are compounded, and the astigmatism 
correction refracting interface for Kon (23) is set up. 

[0034] Said perpendicular frequency correction refracting interface as which invention according to 
claim 21 is expressed in a quadratic function in claim 20 is connected by the curved surface expressed 
with the cubic function which connects smoothly the flat surface where vertical frequency is expressed 
with the linear function of zero, and the curved surface expressed with said flat surface and above- 
mentioned quadratic function corresponding to a progressive field corresponding to the field for **. 
[0035] Invention according to claim 22 cuts the progressive focal lens for glasses according to claim 1 to 
16 into a predetermined configuration, and equips the frame for glasses with it. Invention according to 
claim 23 sets up the distance of two cores of the field for Kon set up on the main gaze line of a lens on 
either side according to an individual in claim 22 regardless of the distance of two cores of the field for 
** similarly set up on the main gaze line of a lens on either side. 
[0036] 

[Embodiment of the Invention] Below, 1 operation gestalt which materialized the glasses which used the 
progressive focal lens for glasses for the progressive focal lens for glasses and its manufacture approach 
list of this invention is explained using drawing 1 - drawing 13 . 

[0037] In the progressive focal lens 1 1 for glasses of this operation gestalt, the configuration which will 
be the requisite is the same as that of what was stated by the conventional term. That is, as shown in 
drawing 2 , it is on the main gaze line 12 which passes near the geometric core 01 of a lens 1 1 , and the 
upper field is made into the field 13 for ** near the spherical surface or the spherical surface from the 
1st horizontal line LI passing through the core 02 for ** of being located near said geometric core Ol. 
Moreover, from the 2nd horizontal line L2 which passes along the downward core 03 for Kon rather 
than the geometric core Ol on said main gaze line 12, a downward field is made into the field 14 for 
Kon, and the middle of both lines LI and L2 is made into the progressive field 15. 
[0038] As shown in drawing 3 , the lens front face 16 by the side of the body of the progressive focal 
lens 1 1 is fabricated by the spherical surface of predetermined radius of curvature, and processing of a 
refracting interface is not newly performed to the lens front face 16 with this operation gestalt. 
[0039] On the other hand, it is processed into the configuration of the last composition refracting 
interface Se which compounded various kinds of refracting interfaces in the lens rear face 17 by the side 
of an eyeball, and far view and near vewing are performed proper by the frequency for ** and the 
number of the Kon supplies (it is only called dpt the diopter and the following) which are determined by 
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this last composition refracting interface Se and the spherical surface on the front face 16 of a lens 
(curvature). At this time, it has composition which can correct each astigmatism of far view and near 
vewing. 

[0040] the lens base material with which sign 1 la of drawing 1 consists of the glass or the synthetic- 
resin material of regularity (for example, 1.500) of the rate of optical refraction - it is - the lens front 
face 16 and the lens rear face 17 — for example, it is fabricated by the spherical surface of curvature 
different, respectively. In addition, the lens rear face 17 may be set as the curved surface of the curvature 
which can reduce the volume which may not be the spherical surface and is deleted by processing of a 
lens. 

[0041] this - operation -- a gestalt - **** — a lens - a base material 1 1 — a — geometry -- a core -- 
01 — passing -- an optical axis — that is, ~ the Z-axis — a lens — a rear face — 17 — predetermined — a 
base curve -- the spherical surface -- an intersection -- a lens — top-most vertices - a location — P — ** - 
- carrying out - this — top-most vertices — a location -- P — a passage — an optical axis (Z-axis) - 
intersecting perpendicularly - the - one - a straight line (horizontal) -ax axis - top-most vertices - a 
location - P - a passage -ax axis — and - an optical axis — intersecting perpendicularly — the two — a 
straight line (perpendicular direction) — the y-axis, x, and the y-axis - passing — a flat surface — xy flat 
surface — giving a definition — . 

[0042] Then, drawing 1 explains the outline about each element which constitutes the last composition 
refracting interface Se in the lens rear face 17 mentioned above. The original successive promotion 
refracting interface 21 reflected in the spherical surface on the above-mentioned rear face 17 of a lens is 
beforehand set up based on a glasses wearer's frequency for ****** and frequency for ****** without 
astigmatism frequency. This original successive promotion refracting interface 21 expresses the 
progressive curved surface where refracting interface 21a for ** and refracting interface 21b for Kon 
continued smoothly by progressive refracting interface 21c only for the purpose of demonstrating a 
predetermined eyesight amendment property without the astigmatism frequency in the field for **, and 
the field for Kon. In addition, by drawing 1 , the original successive promotion refracting interface 21 
simplifies and shows only an image. This illustration approach is the same also about the following 
refracting interfaces 22, 23, 24H, and 24V and 24V 1 . 

[0043] The astigmatism correction refracting interface 22 for ** similarly reflected in the spherical 
surface on the rear face 17 of a lens is beforehand set up based on a glasses wearer's astigmatism 
frequency for ******. This refracting interface 22 is the toric side to which ****** of the maximum 
radius of curvature rl pointed in the direction of a x axis, and ****** of the minimum radius of 
curvature r2 pointed in the direction of the y-axis as shown in drawing 1 in the thing for regular 
astigmatism correction. 

[0044] Based on a glasses wearer's astigmatism frequency for ****** ? a virtual setup is carried out 
beforehand, and the astigmatism correction refracting interface 23 for Kon reflected in the spherical 
surface on the rear face 17 of a lens is the astigmatism correction refracting interface 22 for **, and the 
toric side to which ****** of maximum radius-of-curvature rl' pointed in the direction of a x axis, and 
****** of minimum radius-of-curvature r2' pointed in the direction of the y-axis similarly. 
[0045] With this operation gestalt, in order to make easy to understand the synthetic stroke to other 
refracting interfaces of the astigmatism correction refracting interface 23 for Kon which carried out a 
virtual setup, it divides into the stroke which sets only ****** of maximum radius-of-curvature rl 1 as 
target frequency for the astigmatism correction refracting interface 23 for Kon, and the stroke which sets 
only ****** of minimum radius-of-curvature r2' as target frequency, and considers. 
[0046] The stroke which sets ****** of maximum radius-of-curvature rl' in a **** field as target 
frequency is performed by regular astigmatism by changing level frequency only in consideration of the 
level direction of a x axis. With this operation gestalt, the level frequency for Kon is set as target level 
frequency according to the below-mentioned 1st asymptotic stroke which carries out the multiplication 
of the 1st correction factor kl to the function fp (x y) showing said original successive promotion 
refracting interface 21. Since the perpendicular frequency of the direction of the y-axis (perpendicular) 
in the field for Kon also changes with 1st asymptotic strokes, this variation deltad is amended in the 
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setting process of perpendicular frequency correction refracting interface 24V described below. A 
virtual indication of levelness number correction refracting interface 24H in the field for Kon obtained 
in the 1st asymptotic stroke is given at drawing 1 as a correction refracting interface of only the level 
frequency except variation deltad of said perpendicular frequency. 

[0047] As regular astigmatism is shown in drawing 1 , the direction of ****** can point to the 
perpendicular direction of the y-axis, and the stroke which sets only ****** 0 f minimum radius-of- 
curvature r2' mentioned above as target frequency can grasp it as perpendicular frequency correction 
refracting interface 24V. It is [ this ] perpendicularly for correction only in consideration of the direction 
of the y-axis where frequency correction refracting interface 24V are perpendicular, and a z-coordinate 
becomes settled by the y-coordinate. 

[0048] Above perpendicular frequency correction refracting interface 24V are formed of three fields. 
That is, the configuration of perpendicular frequency correction refracting interface 24V serves as flat- 
surface 24Va to which the coordinate value of the direction of the z-axis is expressed with linear- 
function fvf(y) =h-y+i by x in the field for **. Moreover, in the field for Kon, it is curved-surface 24 Vb 
which the coordinate value of the direction of the z-axis about the direction of the y-axis is set as target 
frequency, and is expressed with quadratic function fvn(y) =e-y2+f-y+g by x. Furthermore, in the 
progressive field, the coordinate value of the direction of the z-axis about the direction of the y-axis 
serves as curved-surface 24Vc which connects smoothly said flat-surface 24Va and curved-surface 
24Vb, and is expressed with cubic function fvm(y) =a-y3+b-y2+c-y+d by x. 
[0049] Next, the object for ** and the object for Kon explain the stroke which asks for said each 
refracting interfaces 21, 22, 24H, and 24V, the 1st asymptotic stroke, the 2nd asymptotic stroke which 
uses refracting interface 24V as the last refracting interface, the synthetic stroke of each refracting 
interface, etc. drawing 1 and focusing on 4 about the case of regular astigmatism. 
(1-1) The spherical surface on the rear face 17 of a lens is asked only for the purpose of demonstrating a 
predetermined eyesight amendment property without the astigmatism [ in / based on a glasses wearer's 
eyesight measurement data about the 1st line / in the configuration of the progressive refracting interface 
21 / the field for **, and the field for Kon ] frequency which compounds the original successive 
promotion refracting interface 21. Since this refracting interface 21 does not perform astigmatism 
correction, it is called original successive promotion refracting interface 21. The following function is 
used for the spherical surface on the rear face 17 of a lens about in the 1st line which compounds said 
original successive promotion refracting interface 21. (Step ST1 reference of drawing 4 ) 
Z=fs(x,y)+fp(x,y) 

In the above-mentioned function, Notation Z is the distance of sags from said top-most-vertices location 
P (z= 0), i.e., xy flat surface, to the original successive promotion refracting interface 21, i.e., the 
amount. 

[0050] Above fs (x y) is a function showing the spherical surface on the rear face 17 of a lens, and is 
calculated by the following formulas. 
fs(x y) =r-root (r2-x2-y2) 

However, r is the radius of curvature of the base curve of the spherical surface centering on the point P0 
on the Z-axis in the lens rear face 17 shown in drawing 3 . 

[0051] fp (x y) is the function of the original successive promotion refracting interface 21 showing the 
variation rate of the Z direction from the spherical surface on the rear face 17 of a lens, and is set as the 
formula which was suitable for the glasses wearer so that a predetermined eyesight amendment property 
without astigmatism frequency might be demonstrated. Although this function fp (x y) is indicated by 
JP,03-46616,A, JP,47-9626,B, or JP,06-80447,B, detailed explanation is omitted with this operation 
gestalt. 

[0052] Therefore, the configuration (the amount Z of sags) of the refracting interface which 
compounded said original successive promotion refracting interface 21 to the spherical surface is 
searched for by the following formulas (a). 
Z=r-root(r2-x2-y2)+fp (x y) ... (a) 

(1-2) About the 2nd line of this astigmatism correction refracting interface 22 for original ** is called 
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for based on a glasses wearer's measurement astigmatism frequency only for the purpose of the thing 
which ask for the astigmatism correction refracting interface 22 for original ** and for which the field 
for **, the field for Kon, and a progressive field demonstrate the predetermined astigmatism correction 
property for **. (Step ST2 reference of drawing 4 ) Generally a toric side is used as an approach of 
expressing an astigmatism (correction refraction) side. The toric side which forms a refracting interface 
22 is a curved surface made when rotating as a shaft straight-line y-y f which does not pass along the core 
C of the radii (****) of radius of curvature r2, as shown in drawing 1 , and has two kinds, a "tire mold" 
and a"TARU mold." 

[0053] Principal radii, a call, and one side take the value of min [ another side ] for said radius of 
curvatures rl and r2 with the greatest value. The field refractive power of ****** by these principal 
radii rl and r2 serves as frequency of whenever [ strongest ], and the degree of the maximum weakness, 
and that difference is astigmatism frequency. In the case of the astigmatic lens for correction, 
frequencies (power) differ according to a direction and, in the minimum power, the maximum power 
serves as frequency (S+C) in S frequency. In addition, the average frequency of a lens is expressed with 
"S+C/2" in simple. 

[0054] The coordinate of said astigmatism correction refracting interface 22 for original ** which is a 
toric side is expressed with the following functions when principal radii are set to rl and r2. 
ftf(x y) =rl-root [[rl-r2+root(r22-y2)] 2-x2] ... (b) 

In the above-mentioned formula (b), if the max of principal radii rl and r2 and the minimum relation 
interchange, a toric side will interchange between a "tire mold" and a "TARU mold." 
[0055] The formula which expresses the coordinate of the "non-toric side" which applied the view of the 
aspheric surface to the toric side, and the astigmatism side indicated by the Japanese-Patent- Application- 
No. 8-No. 518047 official report as approaches other than a toric side is shown in the expression of an 
astigmatism side. Curvature is set to Cx=l / rl, Cy=l / r2, and the degree type (c) expresses the 
coordinate of said refracting interface 22 by this formula. 
[0056] 

ftf(x y) =(Cx and x2+Cy-y2)/[l+root (1-Cx2 and x2+Cy2, and y2)] ... (c) 
(1-3) The 3rd astigmatism correction refracting interface 23 for stroke Kon which asks for said 
astigmatism correction refracting interface 23 for original Kon If it is expressed with the coordinate ftn 
(x y) of a toric side like the case of the astigmatism for ** mentioned above, and the maximum radius of 
curvature of a toric side is made into rl' and the minimum radius of curvature is made into r2' Said 
coordinate ftn (x y) ftn(x y) =rl'-root {[rl'-r2'+root(r2'2-y2)] 2-x2} ... (V) 

It asks by the upper type (b f ). (Step ST3 reference of drawin g 4 ) The configuration of the astigmatism 
correction refracting interface 23 for Kon If it is expressed with the coordinate ftn (x y) of a toric side 
and the curvature of a toric side is made into Cx=l/rl', and Cy=l/r2 ! ftn(x y) =(Cx and x2+Cy-y2)/ 
[1+root (1-Cx2 and x2+Cy2, and y2)] ... (c') 
It can set up by the upper type (c ? ). 

(1-4) Composition of synthetic both the refracting interfaces 21 and 22 of the original successive 
promotion refracting interface 21 and the astigmatism correction refracting interface 22 for original ** 
means addition and subtraction of a coordinate, and is the coordinate of the 1st composition refracting 
interface SI. Sl=fp(x y)+ftf (x y) ... (d) 
It asks by the upper type (d). 

[0057] the formula (a) mentioned above (1-1) - as for the 1st composition refracting interface SI, and 
(1-2) is called for by the degree type (e) so that clearly from a formula (b). (Step ST4 reference of 
drawing 4 ) 

Sl=fp(x y)+rl-root [(rl-r2+root (r22-y2)) 2 -x2] - (e) 

The formula (e) mentioned above is applied when the astigmatism shaft (******) which intersects 
perpendicularly mutually is in agreement with a x axis and the y-axis, and it shows the case of regular 
astigmatism. A number of percent of an astigmatism person is oblique astigmatism, and it needs the lens 
with which the direction of ****** (principal radii rl and r2) is slanting. In this case, coordinate 
transformation of x and y is performed, using whenever [ to x and the y-axis / astigmatism inclination- 
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of-axis ] as theta. 
[0058] 

1st composition refracting interface SI 1 is called for by the degree type (f) that the formula ftf (x y) of 
x ! =x and the astigmatism correction refracting interface 22 for cos theta-y-sinthetay '=x-sin theta+y-cos 
theta ** should just substitute x' after conversion, and y f coordinate. 
[0059] 

Sl'=fp(xy)+ftf(x\y') 

= fp(x y)+rl -root [(rl-r2+root (r22-y'2)) 2-x'2] - (f) 

In addition, it is the same as that of the formula (d) mentioned above also when composition of the 
astigmatism correction refracting interface 22 for ** and the original successive promotion refracting 
interface 21 was performed using the formula (c) mentioned above, (e), and (f). 
(1-5) The 1st asymptotic stroke which sets up the target level frequency of the astigmatism frequencies 
for ****** to said 1st composition refracting interface SI or ST, and asks for the 2nd composition 
refracting interface S2 or S2' (step ST5 reference of drawing 4 ). 

[0060] target Kon by changing the frequency of the field for Kon of the original successive promotion 
refracting interface 21 which constitutes 1st composition refracting interface ST - service water - it can 
newly set up so that the Taira frequency may be described below. 

[0061] By the way, in the field for **, even if it can take out target frequency only with compounding 
the coordinate of a refracting interface easily and the frequency of the field upper part for ** or the side 
has not become a "progressive refracting interface + astigmatism correction refracting interface" 
correctly, there is no big problem. However, in the approach of compounding two refracting interfaces 
simply, since the level frequency of the field for Kon shifts from target level frequency, in order to take 
it out correctly, the 1st asymptotic stroke has been taken. 

[0062] In this 1st asymptotic stroke, the number of the Kon supplies in 1st composition refracting 
interface ST which was mentioned above and by which simple composition was carried out is calculated 
first. The simulation count which asks for the curve of a simple synthetic field is sufficient as this count, 
and the simulation count of a beam of light which actually carries out incidence to an eye is sufficient as 
it. Former one is desirable if the approach of using a spherical lens ordinary as a glasses wearer's 
optometry approach is assumed. The spherical lens used for optometry is because frequency has come 
out according to the difference of the field curve of a simple table and a flesh side. 
[0063] Kon of 1st composition refracting interface ST who asked as mentioned above - service water — 
the Taira frequency and target Kon - service water - the Taira frequency, i.e., Kon who wants to 
actually set up, ~ service water — the 1st asymptotic stroke which the difference of the Taira frequency 
is made in agreement and asks for 2nd composition refracting interface ST is performed as follows. 
[0064] In the formula (f) of 1st composition refracting interface ST, the degree type (g f ) which 
multiplies the function fp (x y) showing the original successive promotion refracting interface 21 by the 
1st correction factor kl is used for this 1st asymptotic stroke. 
[0065] 

S2'=kl and fp(x y)+ftf(x', y') 

= kl and fp(x y)+rl -root [(rl-r2+root (r22-y'2)) 2-x'2] - (g 1 ) 

In addition, in this term, the 2nd composition refracting interface S2 in regular astigmatism is expressed 

with the following formulas. 

[0066] 

S2=kl and fp(x y)+ftf (x y) 

= kl and fp(x y)+rl -root [(rl-r2+root (r22-y2)) 2 -x2] - (g) 

target Kon [ count / of the above-mentioned formula (g) or said formula (g f ) ] in 1 time of a stroke - 
service water - the simulation to which said 1st correction factor kl is gradually changed since it does 
not become the Taira frequency — carrying out - target Kon — service water — it asks for gap with the 
Taira frequency, this — repeating - target Kon - service water — it brings close to the Taira frequency, 
the beginning ~ this 1st [ the ] — correction factor kl=l is considered, and it is made larger than 1, or it 
is made small, and the level frequency of the field for Kon is brought close to the level frequency for 
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[0067] it was set up by kl and fp (x y) in this 1st asymptotic stroke — level — as mentioned above, a 
virtual indication of frequency correction refracting interface 24H is given at drawing 1 . In the 1st 
asymptotic stroke, it cannot change only level frequency and vertical frequency also changes according 
to the 1st correction factor kl. If the 1st correction factor kl is decided, since variation deltad (dpt) of 
this perpendicular frequency will be called for from kl and fp (x y), based on the perpendicular 
frequency of this variation deltad and the astigmatism frequencies for ****** ? temporary perpendicular 
frequency correction refracting interface 24V described below is set up. (Step ST6 reference) 
(2-1) The setting stroke of temporary perpendicular frequency correction refracting interface 24 V (step 
ST6 reference of drawing 4 ) 

Here, if the reason for setting up temporary correction refracting interface 24V is explained, since the 
perpendicular frequency of variation deltad {it asks from kl and fp (x y)} and the astigmatism 
frequencies for ****** which were mentioned above is clear, perpendicular frequency correction 
refracting interface 24V which become target perpendicular frequency based on them should be able to 
set up theoretically by one setup. However, since it does not become target perpendicular frequency in 
fact in many cases, temporary perpendicular frequency correction refracting interface 24V is set up. 
[0068] Function fV (y) 1 showing temporary perpendicular frequency correction refracting interface 24V 
is unrelated to the coordinate of the direction of a x axis, and is a function influenced by only y. 
Function fv (y) 1 is divided into three formulas of fvf[ of the field for ** ] (y) and fvm(y) fVn[ of 1 and 
the field for Kon ] (y) ' of a progressive field. **, inside, and Kon are judged with the value of a y- 
coordinate. For example, it has set up, saying "it is a field for ** about the field of y> 2 (from a 
geometric core to 2mm top)", and "it is a field for Kon about the field of y<-12 (from a geometric core 
to the bottom of 12mm)." If the frequency measuring point for ** consists of a geometric core 01 on 
8mm, 3mm**2mm of a boundary is desirable. If it sets up more greatly than 5mm, the error of 
frequency will be generated in the frequency measuring point for **. Conversely, if it is set as a value 
and a negative value smaller than 1mm, the deformation which lasts to the field for Kon from the field 
for ** of perpendicular frequency correction refracting interface 24V, i.e., a wave, will become rapid. 
[0069] Form status change-ization applied to the progressive field of the field for ** to the field for Kon 
is expressed by the spline function, here — the object for ** — a function with which field fvf(y) ' and 
flat-surface = linear expression", the "progressive field fVm(y) 1 and the 3rd formula", and the "field 
fvnfor Kon (y) 1 and a secondary type" are connected smoothly is needed. It means not bending except 
that it is geometrically connected with "it is connected smoothly", and that a curve (curvature) does not 
change to discontinuity. If a curve changes to discontinuity, the frequency of a certain point will change 
to discontinuity. 

[0070] Although the field for ** and the field for Kon are smoothly connected using the property of a 
spline function, a "cutting power function" is illustrated as an easy example of this spline function. It is 
set as the separate polynomial expressed as the "cutting power function" by the exponentiation so that it 
might illustrate below. 

[0071] Since function [ of the field for ** ] fvf (y) 1 does not affect the curve or frequency of the field for 
**, it is taken as flat-surface 24Va' to which it is a constant, and the value of an x-coordinate is not based 
on the value of a y-coordinate, but is expressed with the linear expression of the fvf(y) ,= h-y+i= constant 
above. It is fVf(y) -0, using h and i as 0 in an upper type, in order to simplify explanation with this 
operation gestalt... (h f ) 
It carries out. 

[0072] The easiest expression approach of function [ of a progressive field ] fvm (y) ' is a cubic 
polynomial. That is, the coordinate value of the direction of a x axis is made into a constant, and the 
coordinate value of the direction of the z-axis about the direction of the y-axis serves as a cubic function 
type (i') showing curved-surface 24Vc' which connects smoothly curved-surface 24W stated to said 
flat-surface 24Va f and degree. 
[0073] 

fvm(y) f =a-y3+b-y2+c-y+d ... (i 1 ) 
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The easiest expression approach of function [ of a **** field ] fVn (y) * is a quadratic. That is, the 
coordinate value of the direction of a x axis is made into a constant, and the coordinate value of the 
direction of the z-axis about the direction of the y-axis is a degree type (j') showing curved-surface 
24W temporarily set as target frequency. 
[0074] 

fvn(y) '=e-y2+f-y+g ... (j') 

By the way, it being important for the configuration of a progressive field is that apply to a progressive 
field from the field for **, and perpendicular frequency does not change to discontinuity. 
[0075] Below, this condition is listed. 

- The frequency (= curve) of a field is proportional to the second degree differential value by y of a field 
configuration, and if it is put in another way, "the second degree differential value is not 
discontinuous" (it is continuation) will be said. 

[0076] - In the field for **, the value which differentiated the second degree of this by y is also fvf (y) 
'=0 because of fvf(y) '=0. 

- Function [ of a progressive field ] fvm (y) 1 is [ the second degree differential value ] also fvm"(2) -0 
similarly at the time of y= 2. 

[0077] - Since a refracting interface must change smoothly, the first degree differential value is also 
fvm f (2) -0. Moreover, since the configuration itself must not become discontinuity, it is fVm(2) -0. 
[0078] - Kon - ** - a field - an inlet port -- that is, — y — a value - 12 - it is - the time - successive 
promotion - a field - a function - fvm — (- y --) - 1 - two - floor — differential - a value -- fvm — 
" (-12) — ' - desired value — setting up ~ a sake --**** — the second degree differential value fvn of 
function [ of the field for Kon ] fvn (y) 1 — " (-12) — 1 — said second degree differential value fvm" (-12) 

- it is necessary to make it become equal to 1 

[0079] In addition, it was referred to as y=-12 because the frequency measuring point for Kon was 
assumed under 12mm of the geometric core 01. Moreover, "the curvature which should exist" is 
determined from "the curvature of a basis" from gap of vertical frequency. Based on the value of "the 
curvature of a basis", and "the curvature which should exist", the desired value of the second degree 
differential value can be determined after that. 

[0080] - At the entry of the field for Kon, the conditions fVm ! (-12) '=fvn*(-12) ' and fvm(-12) '=fvn(-12) ' 
also need to be satisfied. 

- It is related with the secondary multiplier e in function [ of the field for Kon mentioned above ] fvn (y) 
\ and is e**0.5x frequency variation/(material refractive index -1). 

The approximate expression to say is realized. 

[0081] The frequency variation of this approximate expression is a dpt (= m-1) unit. A unit is arranged 
by the relation which uses mm by other formulas, and it is e**0.5x frequency variation xO.OO Immaterial 
refractive index -1). 
It carries out. 

[0082] the above monograph affair — filling — making — said function (h 1 ) — and (i') (j f ) it can be based 
and temporary perpendicular frequency correction refracting interface 24V can be set up. The formula 
(i') of function fvm(y) 1 and fVn (y) 1 mentioned above and a setup of each multipliers a, b, c, d, e, f, and 
g in (j') are performed as follows, for example. 

[0083] Variation deltad=0.03dpt of perpendicular frequency, a material refractive index = the 
approximate expression mentioned above when 1.500, e**0.5x frequency variation x0.001/(material 
refractive index -1) 
since — e is called for as follows. 

[0084] e - ** -- 0.5 - x - 0.03 - x - 0.001 - x (1.5-1.0) - ** - 0.0000075 - again - successive 
promotion - a field - specifying ~ the -- one - a horizontal line - L — one — the — two — a horizontal 
line - L — two — a y-coordinate — a value — two — mm - 12 — mm — ** — carrying out — if — having 
mentioned above — fvm — (— y — ) — ' - expressing (i') — fVn ~ (— y — ) — ' — expressing (j') a formula 

- from — the following — each — equality — be materialized . In addition, a sign ""' expresses a ground- 
floor differential value, and """ expresses a first-floor differential value. 
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[0085] 

fVm (2) '=0 ->8a+4b+2 c+d=0fvm'(2) '=0 ->12a+4 b+c=0fvm"(2) '=0 ->12a+2b=0fVm '(-12) =fvn '(-12) 
->-1728a+144b-12 c+d = 144e-12 f+gfvm'(-12) =fvn' (-12) 
->432a-24 b+c=-24 e+ffVm"(-12) =fvn" (-12) 

->-72a+2b=2e - from these formulas, when it asks for a, b, c, d, f, and g, it is as follows. 
[0086] 

a=-0.0000001786 b= 0.0000010714 c=-0.0000021429 d= 0.0000014286 f- 0.0000750000 It is as 
having mentioned above that the formula showing temporary perpendicular frequency correction 
refracting interface 24V f which is g= 0.0003 100000 and which was set up by doing in this way is not 
perfect, either. Asymptotic amendment by simulation is performed like the following term (2-2) in fact, 
and more exact perpendicular frequency correction refracting interface 24V are set up. 
(2-2) The 2nd asymptotic stroke which sets up perpendicular frequency correction refracting interface 
24V made into a target based on temporary perpendicular frequency correction refracting interface 
24V f (step ST7 reference of drawing 4 ) 

Even if it uses cubic function fvm(y) ' and quadratic function fvn (y) 1 for which it asked by count in the 
step ST 6 mentioned above, variation deltad (for example, 0.03dpt(s)) of said perpendicular frequency 
cannot necessarily be amended completely. For this reason, amendment is performed by the degree type 
(i) which multiplied cubic function fVm(y) ' and quadratic function fvn (y) 1 mentioned above by the 2nd 
correction factor k2, and (j). 
[0087] 

fVm(y) =k2 and fvm (y) ' = k2 (a-y3+b-y2+c-y+d) - (i) 
fVn(y) =k2 and fvn (y) ' = k2 (e-y2+f-y+g) - (j) 

Count of the above-mentioned formula (i) or (j) carries out simulation to which the 2nd correction factor 
k2 is gradually changed since it does not become the target perpendicular frequency for Kon in 1 time of 
a stroke, and it asks for gap with the target perpendicular frequency for Kon. This is repeated and it 
brings close to the target perpendicular frequency for Kon. the beginning — this 2nd [ the ] — correction 
factor k2=l is considered, and it is made larger than 1, or it is made small, and the perpendicular 
frequency of the field for Kon is brought close to the perpendicular frequency for ******. 
(2-3) Composition of the last composition refracting interface Se (step ST8 reference of drawing 4 ) 
It asks for the last composition refracting interface Se by the degree type (k) by compounding the cutting 
power function fVf showing the configuration of perpendicular frequency correction refracting interface 
24V set up as mentioned above (y), fvm (y), and fvn (y) to 2nd composition refracting interface S2' 
mentioned above. 
[0088] 

Se=S2'+fv(y) =S2'+ [fvf (y), fvm (y), fvn (y)] ... (k) 

(2-4) The processing process of a lens base material (step ST9 reference of drawing 4 ) 
In the step ST 9 of drawing 4 , a progressive focal lens is manufactured by processing the spherical 
surface of the rear face of lens base material 1 la based on the last composition refracting interface Se. 
[0089] Processing of the rear face of the above-mentioned lens base material 1 la is performed by 
carrying out automatic control of the processing cutting edge with the coordinate data of the last 
composition refracting interface Se beforehand recorded on the record medium of the numerical-control 
equipment in lens processing equipment. 

(3) The field for ** is regular astigmatism, and although the field for ** is oblique astigmatism and the 
case where the field for Kon was regular astigmatism was explained by - (2-1) (2-4) term mentioned 
above about the stroke which asks for last composition refracting interface Se ? in the case of being the 
oblique astigmatism toward which the astigmatism shaft of the field for Kon inclined, it is the case that 
it is reverse, by (3) terms. 

(3-1) The 1st approach (refer to drawing 5 - drawing 7 ) 

The frequency of last composition refracting interface Se' of a **** field compounds the element of 
following a-d. 

[0090] Astigmatism frequency b of the field for ** Whenever [ subscription / which was set up by kl 
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used for the 1st asymptotic stroke, and fp (x y) / c ] Perpendicular special astigmatism side d a is 
determined among the slanting special astigmatism side above by the astigmatism frequency for **. 
Three elements of b-d are defined as a frequency addition element, and the approach for determining 
this frequency addition element as general astigmatism frequency (S frequency and C frequency putting 
together) is explained below. 

[0091] If the S+C frequency which compounded Dfb, the spherical-surface element, and the cylinder 
element for S frequency as a spherical-surface element of the frequency for ** is set to Dfc as shown in 
drawing 5 , the direction of Dfb and Dfc intersects perpendicularly. If S frequency of**** frequency is 
set to Dnb and S+C frequency is set to Dnc, the direction of Dnb and Dnc also intersects 
perpendicularly. If S frequency of a frequency addition element is set to Dxb and S+C frequency is set 
to Dxc, the direction of Dxb and Dxc also intersects perpendicularly. 

[0092] Next, the S+C frequency mentioned above is decomposed into a "spherical-surface element + 
cylinder element." It will become Dfc=Dfb+Dfl if the cylinder element for ** is set to Dfl. 
[0093] Moreover, it will become Dxc=Dxb+Dxl if the cylinder element of a frequency addition element 
is settoDxl. 

[0094] Furthermore, the frequency which added the frequency addition element to the frequency for ** 
adds a cylinder element (Dfl+Dxl) to a spherical-surface element (Dfb+Dxb). Generally, composition 
(Dfb+Dxb) of a spherical-surface element is called for by addition of simple frequency, and composition 
of a "spherical-surface element + cylinder element" is also easy for it. The shaft orientations of a 
cylinder side are searched for by addition of "number of spherical degrees + cylinder frequency." A 
direction perpendicular to the shaft of a cylinder side is the same frequency as the number of spherical 
degrees. 

[0095] However, since composition (Dfl+Dxl) of cylinder elements is a little complicated, an approach 
general to below is shown. As shown in drawing 6 , it is refractive power Dl . The shaft and refractive 
power D2 of the 1st yen cylindrical surface A While the shaft of the 2nd yen cylindrical surface B is 
making the angle gamma of arbitration, the shaft of both the cylinder sides A and B can convert this into 
one lens which is making 90 degrees. However, refractive power of Dl ' and the 2nd yen cylindrical 
surface B is made into D2 ' for the refractive power of the 1st yen cylindrical surface A in this case, and 
it is the shaft of the 1st yen cylindrical surface A of Dl ', and Dl . The angle with the shaft of the 2nd 
yen cylindrical surface B to make is set to alpha. Then, Dl ' in a synthetic field, D2 \ and alpha are 
calculable from the following four formulas. In addition, the first following formula defines "R." 
[0096] 

It sets in this operation gestalt 2 gamma/R. R2 =D12+D22+2D1, D2, and cos2gammaDl '= 
(D1+D2+R)/2D2 f =(Dl+D2-R)/2sin2 alpha=D 1 and sin — In order to make a reverse use of each above- 
mentioned formula and to obtain the target astigmatism frequency, it calculates what kind of cylinder 
element is needed. 

[0097] Next, the setting approach of a frequency addition element is explained. The sum total Dsl of a 
spherical-surface element is shown by Dsl=Dfb+Dxb, the cylinder element Dfl for ** is shown by 
Dfl=Dfc-Dfb, the cylinder element Dxl of a frequency addition element is shown by Dxl=Dxc-Dxb, 
and if it is the angle gamma x which Dfl and Dxl make, each following formula will consist of each 
above-mentioned formula. In addition, the first following formula defines "Rl." 
[0098] 

R12 =Dfl2+Dxl2+2Dfl, Dxl, and cos2gammax Dnb = (Dfl+Dxl+Rl)/2+Dsl Dnb S frequency of the 
frequency for Kon Dnc = (Dfl+Dxl-Rl)/2+Dsl Dnc S+C frequency of the frequency for Kon 
sin2alphal =Dfl and sin2gammax / Rl alpha 1 is Dfb. Dnb It is the angle to make and asks from the 
astigmatism shaft the object for **, and for Kon. 

[0099] Dxl, Dxb, and gammax which satisfy each above-mentioned formula are calculated. Next, the 
setting approach of a special astigmatism side is explained based on drawing 7 . The elements Dxl, 
Dxb, and gammax of frequency addition for which it asked by the formula mentioned above are 
analyzed further. It decomposes into the element which shows the element of these frequency addition 
below with this operation gestalt. 
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[0100] 

- cylinder element of a perpendicular special astigmatism side Cylinder element of Dvl and a slanting 
special astigmatism side Element added as Dll and the number of spherical degrees Ds2 — it is 
determined as gammax=45 degree again as an include angle which a perpendicular special astigmatism 
side and a slanting special astigmatism side make. 

[0101] If, as for the reason determined as gammax=45 degree, an astigmatism shaft exceeds 45 degrees, 
the effect of a slanting special astigmatism side will influence the field for **. For this reason, although 
45 or less degrees is desirable, it is a problem when this is made not much small. That is, if it assumes 
that it is gammax=l degree, in order to make a synthetic astigmatism shaft into 45 degrees in this 
condition, it is necessary to change the sign of plus and minus, respectively and to set the value of a 
perpendicular special astigmatism side and a slanting (one inclination) special astigmatism side as a very 
big numeric value, and is not suitable for actual processing. Moreover, since composition of a cylinder 
side is a kind of approximation calculation, an approximation error will become large if the value of 
each astigmatism is enlarged extremely. Therefore, choosing in gammax=35-45 degree is desirable. 
[0102] Now, if it is the angle on which Dvl and Dxc make alpha 2, each following formula will be 
materialized among each elements Dvl, Dll, Ds2, Dxb, and Dxl mentioned above. In addition, the first 
following formula defines "R2." 

[0103] R22 =Dvl2+D112Dxb =(Dvl+Dll+R2)/2+Ds2D xb It asks by the approach mentioned above. 
[0104] Dxc = (Dvl+Dll-R2) / 2+Ds2Dxc =Dxb+Dxl Dxl It asks by the approach mentioned above. 
sin2alpha2 =Dvl/R2alpha2 (= gamma x) is known in the angle of inclination of a frequency addition 
element. 

[0105] It can ask for the element Ds2 added as Dvl of the perpendicular special astigmatism side shown 
to drawing 7 that it satisfies these formulas, Dll of a slanting special astigmatism side, and the number 
of spherical degrees. A frequency addition element [ in / as mentioned above / the field for Kon ] is set 
up, and last composition refracting interface Se 1 can be set up. namely, the object for progressive side + 
** doubled Se- multiplier kl — last composition refracting interface Se' is a value which is an 
astigmatism side + perpendicular special astigmatism side + slanting special astigmatism side and which 
was calculated in approximation. In practice, simulation is performed based on synthetic field Se' 
calculated by doing in this way, and the manifestation frequency for Kon is calculated. It asks for still 
more nearly another synthetic element in order to bring the difference of the frequency and the target 
number of the Kon supplies close to 0, and a special astigmatism side is updated. This is feedback count 
and is the same as that of the asymptotic approach which changes gradually the 1st correction factor kl 
by which the formula of a progressive side is multiplied, and is close brought for the purpose of 
whenever [ subscription ]. 

(3-2) The 2nd approach ( drawing 5 , 6, and drawing 8 - 10 reference) 

Last composition refracting interface Se" of the field for Kon obtained by this 2nd approach compounds 
the following element of a, b, and c. 

[0106] Astigmatism frequency b of the field for ** Whenever [ subscription / which was set up by kl 
used for the 1st asymptotic stroke, and fp (x y) / c ] a is determined among the slanting special 
astigmatism side above by the astigmatism frequency for **. Two elements of b and c are defined as a 
frequency addition element, and the approach for determining this frequency addition element as general 
astigmatism frequency (S frequency and C frequency putting together) is explained below. 
[0107] Also in the 2nd approach, since it is the same, the theory for calculating Dxl, Dxb, and gammax 
in the 1st approach developed with reference to drawing 5 and drawing 6 omits explanation. Then, the 
setting approach of a special astigmatism side is explained based on drawin g 8 -10. 
[0108] The frequency addition element for which it asked by the formula mentioned above consists of a 
slanting special astigmatism side and the number of spherical degrees. The number Dxb of spherical 
degrees is whenever [ subscription / which is brought about by the original successive promotion 
refracting interface ]. What is necessary is just to adjust the 1st correction factor kl by which the 
function fp (x y) showing a progressive side refracting interface is multiplied, in order to set it as the 
value aiming at whenever [ by the original successive promotion side / subscription ]. 
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[0109] As shown in drawing 8 , when it considers as the number of frequency addition element = 
slanting special astigmatism side + spherical degrees, a slanting special astigmatism side is set up as 
gamma x whenever [ cylinder refractive-power Dxl and angle-of-inclination ]. 
[0110] A frequency addition element [ in / as mentioned above / the field for Kon ] is set up, and last 
composition refracting interface Se" can be set up. namely, Se" - the astigmatism side + slanting special 
astigmatism side for progressive side + ** doubled = 1st correction factor kl — here, as an astigmatism 
shaft shows drawing 8 , in not inclining greatly, it is so much satisfactory. However, if an astigmatism 
shaft exceeds 45 degrees as shown in drawing 9 , the effect of a slanting special astigmatism side will 
influence the field for **. If the shaft of a cylinder side is replaced as shown in drawing 10 in order to 
solve this, the effect on the field for ** can be reduced. 

[01 1 1] In addition, last composition refracting interface Se" is also the value calculated in 
approximation. In practice, simulation is performed based on synthetic refracting interface Se" 
calculated by doing in this way, and the manifestation frequency for Kon is calculated. It asks for still 
more nearly another synthetic element in order to bring the difference of the frequency and the target 
number of the Kon supplies close to 0, and a special astigmatism side is updated. This is feedback count 
and is the same as that of the 1st asymptotic stroke which changes gradually the 1st correction factor by 
which the formula of a progressive side is multiplied, and is close brought for the purpose of whenever 
[ subscription ]. 

[0112] If it replaces with the above-mentioned asymptotic approach and an astigmatism shaft does not 
approach a target enough by first-time composition in a special astigmatism side, how to set up leaning a 
special astigmatism side further etc. and compound is also considered. Since composition can be 
managed at once, this approach is good. Moreover, if an astigmatism value does not approach a target 
enough by first-time composition, the magnitude of the astigmatism of a special astigmatism side is 
changed and you may make it bring close to a target with the asymptotic method. 
[0113] The number component of spherical degrees of a frequency addition element will increase, the 
1st correction factor kl by which an original successive promotion refracting interface is multiplied will 
increase, and last composition refracting interface Se" of the field for Kon obtained by this 2nd approach 
will become disadvantageous in respect of the astigmatism of the whole field, or distortion, if an 
astigmatism shaft is replaced. However, a stroke is simpler than the 1st approach. 
(4) It is set up so that the glasses which used the progressive focal lens by the way about the approach of 
setting up independently PD for ** and PD for Kon can see a long distance proper using the field for **, 
the distance, i.e., PD for **, of the cores 02 and 02 for ** of the lens shown in drawing 2 according to 
the distance (PD; distance between the tops) of the core of the eyeball of the measured right and left. 
And only predetermined distance is short set up rather than said PD for ** so that near can be seen 
proper in reading etc. using the field for Kon, the distance, i.e., PD for Kon, of the cores 03 and 03 for 
Kon. 

[01 14] As shown in drawing 2 , PD for ** of the lenses 1 1 and 1 1 on either side is set up similarly to the 
distance based on [ of the measured right and left ] eyeballs. Moreover, PD for Kon changes with glasses 
wearers. This is because the distance between the near point W and an eyeball changes with each glasses 
wearers, as shown in drawing 1 1 . Therefore, it is desirable to set up PD for Kon freely regardless of PD 
for **, and this easiest approach is rotating a progressive side centering on the core 02 for **, as shown 
in drawing 12 . Namely, what is necessary is to carry out the coordinate transformation x -x-costheta-y- 
sinthetay'=x-sintheta+y-costheta and just to calculate the formula showing a progressive side by fp (x\ 
y'). According to this approach, the frequency measuring point for Kon will move not only to right and 
left but to the upper and lower sides by rotation. However, vertical movement is adjusted with the 1st 
correction factor kl which disregards since it is small, or is applied to a progressive side. For example, 
since it is equivalent to how becoming large, the 1st correction factor kl is made small, and that the 
eyeball core for Kon (EP) moves up adjusts it. [ subscription ] 

[01 15] Since distribution of astigmatism or distortion is also rotated in the above-mentioned rotation 
method, as shown in drawing 13 , the approach to which only the coordinate of the progressive side of a 
progressive field and the field for Kon is made to slide horizontally can be considered. For that, suitable 
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conversion of an x-coordinate is performed in a progressive field and the field for Kon. 
[0116]x'=x+deltax(y) 

Various approaches are considered although an upper type expresses horizontal gap. When the 
continuity of a strict field is taken into consideration, a method with which the first degree differential 
value changes continuously on the boundary of the field for ** and a progressive field and the boundary 
of a progressive field and the field for Kon is desirable. In case this generates perpendicular frequency 
correction refracting interface 24V, it is the same as that of the theory taken into consideration about the 
continuity. 

[01 17] delta x (y) is a function which defines the value of delta x with the value of y. The simplest 
gestalt of this function is a primary type. However, by the primary formula, the method of change 
becomes discontinuity on "the boundary of the field for **, and a progressive field", and "the boundary 
of a progressive field and the field for Kon" (it bends). What is necessary is just to change the amount of 
displacement gradually on each boundary, in order to carry out a variation rate continuously. There is a 
spline function (the easiest thing in it is a cutting power function) as this approach. A still simpler 
approach is shown as a concrete example here. 

[01 18] The die length of a progressive field is set to 15mm, and the approach of making it slide 1mm 
among these 15mm is taken. 

delta ~ what is necessary is just to ask for the multipliers a, b, c, and d of a x(y) =a-y3+b-y2+c-y+d top 
type 

[01 19] An inclination on the boundary of the field for deltax( 0) =0 ** **, and a progressive field on the 
boundary of the field for ImmdeltaxX 0) =0 ** , and a progressive field in the boundary of a Ommdeltax 
(15) =1 ** successive promotion field and the field for Kon 0deltaxX15) =0 [ a variation rate ] [ a 
variation rate ] An inclination is [ ** / 0] a=2/153, and b— 1/152 from c= 0, **, and ** in d= 0 and ** in 
the boundary of a ** successive promotion field and the field for Kon. It becomes. 
[0120] As explained in full detail above, according to this operation gestalt, the following operations and 
effectiveness can be acquired. 

(1) With said operation gestalt, since the astigmatism frequency of the field for ** and the astigmatism 
frequency of the field for Kon were set up according to the individual based on a glasses wearer's 
astigmatism frequency for ****** 5 and the astigmatism frequency for ******, the astigmatism in near 
vewing can be corrected proper and fatigue can be reduced. 

[0121] (2) With said operation gestalt, since the astigmatism correction refracting interface 23 for Kon 
was divided and set as X shaft-orientations component and the direction component of the y-axis, the 
frequency of both directions can be independently set as target frequency proper, respectively. 
[0122] In addition, it changes as follows and this operation gestalt can also take shape. 
- Use the lens front face by the side of a body as the synthetic refracting interface of a progressive 
refracting interface, and the object for ** and the astigmatism correction refracting interface for Kon, 
and it is good also considering the lens rear face by the side of an eyeball as the spherical surface. 
[0123] - Use the lens front face by the side of a body as a progressive refracting interface or the object 
for **, and the astigmatism correction refracting interface for Kon, and it is good also considering the 
lens rear face by the side of an eyeball as the object for ** and the astigmatism correction refracting 
interface for Kon, or a progressive refracting interface. 

[0124] - it is good also as a synthetic refracting interface which compounded the astigmatism correction 
refracting interface for ** set up based on the astigmatism frequency for ****** in said object for **, 
and the astigmatism correction refracting interface for Kon, and the astigmatism correction refracting 
interface for Kon set up based on the astigmatism frequency for ******. 

[0125] - said astigmatism correction refracting interface for ** may be set up for the field for ** at least 
based on the astigmatism frequency for ****** among the field for ** on the rear face of a lens, a 
progressive field, and the field for Kon, and the astigmatism correction refracting interface for Kon may 
be set up for the field for Kon at least among the field for Kon, a progressive field, and the field for ** 
based on the astigmatism frequency for ******. 

[0126] - Two refracting interfaces which divided the aforementioned astigmatism correction refracting 
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interface for Kon into the strongest ****** and the maximum ********, and were set as target 
frequency, respectively are compounded, and you may make it form. Hereafter, the examples 1, 2, and 3 
of this invention are explained. In addition, in the examples 1, 2, and 3, the front face of a lens is made 
into a progressive side, and the rear face is made into the astigmatism side. 
[0127] 

[Example 1] In this example 1, the astigmatism for ** in four glasses wearers 1 (A, B, C, D) right (R) eye 
and a left (L) eye, the astigmatism for Kon, and the clinical data of Distance PD are raised. An example 
1 is explained using Table 1 . 



[0128] 
Table H 
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The example of R eye of the glasses wearer A of Table 1 is -0.25dpt (value of S+C) in the direction of 
165 degrees the direction and the frequency for ** cross +1.50dpt and it at right angles in a direction 75 
degrees. Moreover, although it will be long sight if it averages, it turns out that the direction of 165 
degrees is weak myopia. **** frequency is +2.50dpt in +3.75dpt and the direction of 165 degrees in the 
direction of 75 degrees. Thus, when the astigmatism the object for ** and for Kon is inspected, 
respectively, it turns out that a difference is in the value and shaft of C frequency. If the technical 
thought of the invention in this application is used, it can respond to this difference. 
[0129] In addition, it can also respond to the difference of S frequencies for Kon of a right-and-left eye, 
or average frequency. Below, the view is shown. If the number of the Kon supplies of a right-and-left 
eye may be in agreement with a wearer, they may differ. However, in many cases, in the formula of the 
conventional progressive lens, whenever [ subscription / of a right-and-left eye ] is set up equally. 
Although it is not new that whenever [ actually required subscription ] differ a little by right and left, 
since the object is hard to see when it applies for Kon from the object for ** and image scale-factor 
change on either side differs, in almost all cases, similarly, whenever [ subscription ] has been set up by 
right and left. 

[0130] In R eye of the wearer A of Table 1, since it is the average frequency +0.625 for **, and the 
average frequency +3.125 for Kon, subscription is 2.500dpt(s). 

[0131] In Wearer's A same L eye, since it is the average frequency +0.250 for **, and the average 
frequency +2.875 for Kon, subscription is 2.625dpt(s). Since a difference is in whenever [ subscription ] 
by right and left, if the technical thought of the invention in this application is applied, correspondence 
will also be possible for this difference. However, since various the approaches of correspondence are 
considered, here shows some examples. 

(1) The difference of average frequency comes out only and, for a certain reason, is disregarded. 

(2) In order to obtain sufficient subscription, double with the one where whenever [ subscription ] is 
larger. The object for Kon of R eye is set to S+3.875 instead of S+3.75. 

(3) Since it is disadvantage in respect of a shake and distortion when whenever [ subscription ] is large, 
double with the one where whenever [ subscription ] is smaller. The object for Kon of L eye is set to 
S+3.625 instead of S+3.75. 

(4) Double with an effectiveness eye. 
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[0132] For example, by a right eye being effective, if it is an eye, it will become the same as (3). These 
adjustments are realizable by changing the 1st correction factor applied to the function expressing a 
progressive side. Since said progressive side of the lens into which the progressive side was semi 
processed for whenever [ subscription ] at 0.25dpt step is further processed after receiving an order, such 
fine adjustment is attained. 
[0133] 

[Example 2] This example 2 shows the example which sets up whenever [ subscription ]. This is 
explained using Table 2. 



[0134] 
Table 2] 














HI 




MS 






3.97 


3.97 


3.97*-^ 


3.97 7 




4.00 


2.00 fl-^ 


2.02*-^ 


2.02 ^-T' 




+ O.OOdpt 


+ 2.02dpt 


+ 2.00dpt 


+ 2.00dpt 




+ 2.00dpt 


+ 4.05dpt 


+ 4.03dpt 


+ 4.00dpt 




+2.00dpt 


-f4.08dpt 


+4.06dpt 


+ 4.03dpt 



a preliminary design setting — frequency-O.OOdpt for **, and the object for Kon ~ the optical 
simulation of the lens designed so that it might be set to frequency +2.00dpt is performed. At this time, 
the rear face of a lens presupposes that it is the spherical surface of the curve of 4.00. When a material 
refractive index is 1.500, 4.00 curves mean the spherical surface (radius of curvature (1.500-1.000) / 
4.00=0. 125m=125mm). 

[0135] In addition, frequency is calculated in following formulas. 

Frequency (dpt) = table curve/[a 1 -table curve, main thickness (mm), and 0.001 /refractive-index-flesh- 
side curve] 

Frequency will be set to -O.OOdpt, if a front face sets [ the refractive index of 3mm and a lens material ] 
it as 3.97 curves and 4.00 curves and main thickness set [ a rear face ] to 1.500. In the simple formula 
which does not take the effectiveness of main thickness into count, the number of power of lenses also 
serves as a front face and a rear face with -O.OOdpt in 4.00 curves. 

[0136] Next, the rear face of a lens is simply made shallow 2.00 ****** s . frequency +2.00dpt for **, 
and the object for Kon — optical simulation of the lens designed in order to make it frequency +4.00dpt 
is performed. A lens front face is a progressive side here, and a rear face is the spherical surface of 2.00 
curves. Then, the frequency for ** is not set to +2.00dpt. This reason is because main thickness becomes 
thick about 2mm by the relation which makes a flesh-side curve shallow, as shown in drawing 14 . Since 
the number of power of lenses changes with thickness, as a result, frequency shifts it to + side slightly. It 
was set to +2.02dpt in the example of count. 

[0137] Frequency will be set to +2.02dpt, if the front face of a lens sets [ the refractive index of 5mm 
and a lens material ] it as 3.97 curves and 2.00 curves and main thickness set [ a rear face ] to 1 .500. The 
number of the Kon supplies at this time is calculable with optical simulation. For this count, it asks for 
the curve (that radius of curvature is calculated by approximating the cross section of a microscopic field 
to a circle) of the front face in the frequency point of measurement for Kon, and asks for the thickness of 
the lens in that location. In this way, the number of power of lenses more nearly local than a front curve, 
a flesh-side curve, and thickness is calculated. **** level frequency is +4.05dpt and the perpendicular 
frequency for Kon was set to +4.08dpt. The reason which the astigmatism of +0.03dpt generated in the 
**** field is because the angle which a lens front face and a rear face make as shown in drawing 1 5 
changed. 

[0138] Next, how to adjust the frequency for ** is explained. In order to carry out the frequency for ** 
as a target at +2.00dpt, a curve on the back is made deep and it is made 2.02 curves. In connection with 
it, the frequency for Kon changes to horizontal +4.03dpt and perpendicular +4.06dpt, respectively. 
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Change of the lens core thickness at this time comes out only, and, for a certain reason, effect is not 
carried out to frequency. 

[0139] Next, how to adjust whenever [ subscription ] is explained. By adjusting the 1st correction factor 
kl by which the function showing an original successive promotion refracting interface is multiplied, 
either of the horizontal or vertical frequencies can be aimed at, and it can be set as a passage at +4.00dpt. 
Here, horizontal frequency +4.03dpt is aimed at and it adjusts to +4.00dpt of a passage, a preliminary- 
design condition — the 1st — what is necessary is just to carry out the 1st correction factor kl for 
adjusting to +2.03dpt->+2.00dpt 0.985 (= 2.00/2.03), if it thinks that it is correction factor kl=1.00 
Consequently, as shown in Table 2, the perpendicular frequency for Kon was set to +4.03dpt. 
[0140] Furthermore, what is necessary is just to cancel the excessive perpendicular frequency of the 
field for Kon using a perpendicular special astigmatism side, in order to adjust the perpendicular 
frequency for Kon to target +4.00dpt. In addition, the example of this cancellation is [an example 3], It 
has indicated in the term of a "count result" from the term of "a setup of a perpendicular special 
astigmatism side" which can be boiled and set. 
[0141] 

[Example 3] This example 3 sets up the number of the Kon supplies, when the object for ** for - Kon 

has the astigmatism. This is explained using Table 3. 

[0142] 









©S/BKBcfc 

mm 






3.97 


3.97 Jj — ~? 


3.97 7 


3.97*-:/ 




4.oo 


3.00 # —7 


3.02 


3.02 






2.00 * -7 


2.02 13 —7 






•fO.OOdpt 


+ 1.02dpt 


+ 1.00dpt 


4-l.OOdpt 




+ 0.00dpt 


+ 2.02dpt 


+ 2,00dpt 


+2.00dpt 




+2.00dpt 


+ 3.04dpt 


+ 3.02dpt 


+3.00dpt 




+ 2.00dpt 


+ 4.08dpt 


+4.06dpt ! 


+4.04dpt 



(l) The view and example 3 of an improvement Frequency for ** S+l.00 C+l.00 180 shafts (horizontal 
+1 .00 perpendicular +2.00) 

**** frequency S+3.00 C+1.50 180 shafts (horizontal +3.00 perpendicular +4.50) 

- frequency-O.OOdpt for preliminary-design ******, and the object for Kon consider the flesh-side 
curve at the time of optical simulation ** of the lens designed so that it might be set to frequency 
+2.00dpt as 4.00 curves. 

[0143] Front curves are 3.97 curves. 

- Make a rear face into a toric side. It is horizontally made shallow +1 .00 dpt simply, and is made 3.00 
curves. 

[0144] It is perpendicularly made shallow +2.00 dpt simply, and is made 2.00 curves. At this time, the 
main thickness of a lens increases from 3mm to 5mm. 

Frequency (dpt) = the formula of a table curve / (l-/table curve and main thickness (mm) -0.001- 
/refractive index) - flesh-side curve above to the frequency for ** is horizontal. +1.02dpt It becomes. 
[0145] Perpendicular direction +2.02dpt It becomes. Optical simulation to the number of the Kon 
supplies is horizontal. +3.04dpt It becomes. 
[0146] Perpendicular direction +4.08dpt It becomes. 

- In order to carry out the level frequency for ****** as a target for the frequency for ** at +1.00dpt, 
make a curve on the back deep and make it 3.02 curves. 

[0147] In order to carry out the perpendicular frequency for ** as a target at +2.00dpt, a curve on the 
back is made deep and it is made 2.02 curves. In connection with this, the number of the Kon supplies is 
horizontal. +3.02dpt It becomes. 
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[0148] Perpendicular direction +4.06dpt It becomes. 

- Adjust the 1st correction factor kl which multiplies the function showing an adjustment successive 
promotion side by subscription. 

[0149] If**** level frequency is adjusted to +3.00dpt, the perpendicular frequency for Kon will be set 
to+4.04dpt. 

- To the setting pan of a perpendicular special astigmatism side, in order to adjust the perpendicular 
frequency for Kon to +4.50dpt, use a perpendicular special astigmatism side and cancel the excessive 
perpendicular frequency of the field for Kon. Hereafter, the concrete example of count of a 
perpendicular special astigmatism side is shown. 

- The object for **, successive promotion, field for **** of**** fvf(y) -0 successive-promotion field 
fVm(y) '=a-y3+b-y2 + Field for c-y+d Kon fvn(y) '=e-y2 + f-y+g and condition fvf f =0fvm n (2) 
, =0fvm , (2) f =0fvm(2) , =0fvm"(-12) f =fvn" (-12) 'fvm'(-12) '=fvn'(-12) »fvm(-12) '=fvn(-12) 'e=0.5 and 
frequency variation xO.OO Immaterial refractive index -1) 

- Substituted formula fvm(2) '=0 ->8a+4b+2 c+d=0fvm'(2) '=0 ->12a+4 b+c=0fVm"(2) '=0 - 
>12a+2b=0fvm '(-12) =fvn '(-12) ->-1728a+144b-12 c+d = 144e-12 f+gfvm' () [ -12 ] '=fvn' () - 12 
>432a-24 b+c=-24 e+ffvm"(-12) '=fvn" (-12) '->-72a+2b=2e and count result e=0.5x0.46x0.001x(1.5- 
1.0) =0.0001 150000a=-0.0000027381b= 0.0000164286c=-0.0000328571d= 0.00002 19048f= 

0.001 1500000g= 0.0047533333 — in addition The actuation which feeds back is repeated based on the 
result of having performed the optical simulation of a lens, and the final value of the 2nd correction 
factor k2 is set up. 
[0150] 

[Effect of the Invention] Since this invention is constituted as mentioned above, it does the following 
effectiveness so. According to invention of the progressive focal lens for glasses according to claim 1 to 
15, the astigmatism in near vewing can be corrected proper and fatigue can be reduced. 
[0151] Invention according to claim 2 is easily processible by processing of a synthetic refracting 
interface requiring only a lens rear face. Invention according to claim 3 is easily processible by 
processing of a synthetic refracting interface requiring only a lens front face. 

[0152] Invention according to claim 4 can form easily the object for **, and the astigmatism correction 
side for Kon by post processing by preparing the lens which processed the progressive refracting 
interface on the front face or the rear face beforehand. 

[0153] Since the astigmatism correction refracting interface the object for ** and for Kon is 
compounded, invention according to claim 5 can process a lens easily. Invention according to claim 7 
can set up the astigmatism correction refracting interface for Kon easily. 

[0154] Invention according to claim 8 can set up the target level frequency of the astigmatism for Kon 
proper using the function showing the configuration of a progressive refracting interface. Invention 
according to claim 9 can set up perpendicular frequency easily with the function of a perpendicular 
frequency correction refracting interface. 

[0155] Invention according to claim 10 can perform the object for **, and astigmatism correction for 
Kon proper. Invention according to claim 1 1 can perform a setup of the configuration of the object for 
**, and the astigmatism correction refracting interface for Kon proper using the coordinate type of a 
toric side. 

[0156] Invention according to claim 12 can perform a setup of the configuration of the object for **, and 
the astigmatism correction refracting interface for Kon proper using the function showing a coordinate. 
Invention according to claim 13 can perform a setup of the configuration of the perpendicular frequency 
correction refracting interface of the astigmatism for Kon proper using a function. 
[0157] When invention according to claim 14 performs the 2nd asymptotic stroke, the configuration of 
the perpendicular frequency correction refracting interface of the astigmatism for Kon which finally 
serves as target perpendicular frequency can be set up proper. 

[0158] Invention according to claim 15 can set up the number of the Kon supplies of the astigmatism 
correction refracting interface for Kon proper according to a slanting special astigmatism side. Invention 
according to claim 16 can set up the number of the Kon supplies of the astigmatism correction refracting 
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interface for Kon proper according to a perpendicular special astigmatism side. 
[0159] According to invention of the manufacture approach of the progressive focal lens for glasses 
according to claim 17 to 21, the astigmatism in near vewing can be corrected proper and the progressive 
focal lens for glasses which reduces fatigue can be manufactured easily. 

[0160] Invention according to claim 18 can set up the coordinate showing the configuration of an 
original successive promotion refracting interface proper. Invention according to claim 19 can perform a 
setup of the astigmatism correction refracting interface for original **, and the astigmatism correction 
refracting interface for original Kon proper. 

[0161] Invention according to claim 20 can set up the astigmatism correction refracting interface for 
Kon proper. Invention according to claim 21 can set up a perpendicular frequency correction refracting 
interface proper. 

[0162] According to invention of the glasses equipped with the progressive focal lens for glasses 
according to claim 22, the astigmatism in near vewing can be corrected proper and fatigue can be 
reduced. Invention according to claim 23 can set up PD for **, and PD for Kon proper. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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